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EMPLOYMENT REGISTER 


léis column iy open tor two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from. 
and filed with, the Secretary of the 
Association. Lowell Textile Institute, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can obtain 
further information from the Secretary. 


53-12 

Education: B S in Home Economics, with 
graduate work. 

Experience: Textile Laboratory Technician. 

Age: 23; woman; single; references; posi- 
tion near New York desired, laboratory 
or writing. 7.20, 8-3 

53-14 

Education: B S, Textile Chemistry and 
Dyeing. 

Experience: Tricot and synthetics, dyeing 
and finishing. 

Age: 33; married; position as superin- 
tendent of dyeing and finishing de- 
sired; Central or South America pre- 
ferred. 7-20, 8-3 

53-15 

Education: High School, with extension 
courses in chemistry and business man- 
agement. 

Experience: Head Dyer, with experience 
particularly on synthetics. 

Age: 42; married; references; position in 
South or Mid-West desired, as supt, head 
dyer or in technical sales. 7-20, 8-3 

53-16 

Education: M A, Chemistry; Statistics. 

Experience: textile research chemist. 

Age: 41; single references; position in re- 
search or sales service desired, detergents 


or textile processing. 7-20, 8-17 
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CALENDAR 


AATCC 


COUNCIL 
Sept 17, Nov 20, Jan 22, Apr 30, June 
15. 


NATIONAL CONVENTIONS 


September 17-19. 1953 (Hotel Conrad 
Hilton, Chicago); Sept 15-18, 1954 (At- 
lanta Biltmore, Atlanta. Ga): Sept 21-23, 
1955 (Chalfonte-Haddon Hall, Atlantic 
City, N J). 


MID-WEST SECTION 


November 7, February 13 (Hotel Bis- 
marck, Chicago, III.) 


NEW YORK SECTION 

Sept 25, Oct 23, Nov 20 (Swiss Chalet) ; 
Jan 29, Feb 26 (Hotel Statler, N Y); 
April 23, 1954, May 21, 1954 (Swiss 
Chalet). 


NORTHERN NEW ENGLAND 
SECTION 


Nov 6 (LTI); Dec 4 (MIT Faculty 
House). 


PHILADELPHIA SECTION 


Sept 11, Oct 23 (Penn-Sheraton Hotel, 
Philadelphia, Pa); Dec 4; Jan 15, 1954. 


PIEDMONT SECTION 


Sept 12 (Hotel Charlotte, Charlotte, 
N C). 


RHODE ISLAND SECTION 


Oct 23 (Prov Eng Soc); Dec 4 (Annual 
Meeting, Sheraton-Biltmore, Providence). 


SOUTH CENTRAL SECTION 


Aug 21-22 (Outing, Chattanooga Golf 
& Country Club, hattanooga, Tenn); 
Dec 5 (Patten Hote!). 


SOUTHEASTERN SECTION 
Sept 5 (Ralston Hotel, Columbus, Ga). 
WESTERN NEW ENGLAND 


SECTION 


Oct 2, Nov 6 and Dec 11 (Rapp’s Res- 
taurant, Shelton, Conn). 


OTHER EVENTS 


AMERICAN OIL CHEMISTS’ SOCIETY 
27th Fall Meeting, November 2-4, Sherman Ho- 
tel, Chicago, Ill. 


AMERICAN SOCIETY FOR’ TESTING 
MATERIALS 


1953 Fall Meeting, Oct 14-16, New York, N Y. 


AMERICAN TEXTILE MACHINERY AS- 
SOCIATION 


Exhibit of American Textile Machinery. April 
26-May 1, Atlantic City Exhibition Hall, Atlantic 
City, N J. 


ASSOCIATION OF CONSULTING CHEM- 
ISTS AND CHEMICAL ENGINEERS, INC 


Annual Meeting—25th Anniversary-October 27 
(Hotel Belmont Plaza, New York). 


GORDON RESEARCH CONFERENCES 
June 16-Sept 4 (Colby Jr College, New London, 
H). 


NAL FEDERATION OF AS- 
LOCATIONS OF TEXTILE CHEMISTS 
AND COLORISTS 
1953 Congress: September 17-19, Luzern, 
Switzerland (under the auspices of the Swiss As- 
sociation of Chemists-Colorists). 


INTERNATIONAL UNION OF LEATHER 
CHEMISTS SOCIETIES 
Barcelona Conference, Sept 13-18, Barcelona, 
Spain. 


NEW YORK BOARD OF TRADE (DCAT) 


Drug, Chemical and Allied Trades Section ; 
63rd , Meeting, Sept 24-27, Pocono Manor 
Inn, Pocono Manor, Pa; 28th Annual Dinner, 
March 4 (Waldorf-Astoria, New York, N Y). 


PHI PSI FRATERNITY 
51st Annual Convention, Feb 25-27 (The Caro- 
lina, Pinehurst, N C). 


SOUTHERN TEXTILE EXPOSITION 
October 4-9 (Textile Hall, Greenville. S C) 


TEXTILE RESEARCH INSTITUTE 
1953 Annual Meeting, Nov 12-13. 


Personnel Service at Chicago Convention 


OR the purpose of introducing members to employers, Personnel Service will operate, without charge, from Thursday afternoon, 
September 17, through Saturday morning, September 19th at the Chicago Convention in The Conrad Hilton. Members seeking 
employment shoud, if poss:ble, register before the Convention but members, as well as employers, may register at the Convention. 


Every member expecting to use this Service in seeking employment is requested to write in advance to H C Chapin, Secretary, 
AATCC, Box 28, Lowell, Massachusetts, for two blanks on which to state his qualifications and desires. For attachment to these, two 
photographs measuring about 2 x 2'2 inches are desirable. 


Employers registering with the Service at the Convention will be permitted to consult these records, and will be assisted in 
arranging in.erviews between 2:00 P M and 5:CO P M on Thursday; between 9:00 A M and Noon and 1:00 P M to 5 P M on Friday; 
and between 9:00 A M and Noon on Saturday. Representatives of educational institutions also are invited to register for the purpose 


of answering inquiries about their students. 
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W R Moorhouse Retires as AATCC Treasurer 


— R MOORHOUSE, having reached the age of 76, has seen fit to 
relinquish his office as Treasurer, effective August Ist. Pending an election 


by the Council to fill the vacancy, Albert E Sampson, in his capacity as Assistant 


Treasurer, will be Acting Treasurer. 


Mr Moorhouse, one of the original committee appointed to arrange the 
organization of the AATCC, served on the first Nominating Committee. He has 


been a member of the Research Committee since its organization, After earlier 


service as a Councilor, be became Treasurer on October 8, 1932, and thus has 


served the Association as a national officer longer than any other member. 


Mr Moorhouse was Chairman of the committee which wrote the new Constitu- 


tion and Bylaws in 1938 and many attribute the present financial strength of 


the Association largely to his sound advice on fisca! policies and wise invest- 


ments. 


In 1950, Mr Moorhouse was elected an Honorary Member, an honor he 


declined until he should resign as Treasurer. 


NOTE 

Re: Attendance at Boston Convention 
N analysis cf the published reg- 
istration lists through Friday, 
November 7th, 1952 at the Boston 
Conventicn indicates that there were 
over 725 representatives of non- 
supplying firms registered for the 
Convention. The published list did 
not show the registration for Satur- 
day and many millmen in the neigh- 
borhood who could not attend on 
Thursday and Friday took advan- 
tage of the Saturday mill shutdown 
to attend the exhibits and conven- 
ticn activities. In addition, plant 
groups could also visit the exhibits 
on Thursday and Friday evenings 

without individual registration. 

KENNETH H BARNARD 

Chairman, 

National Convention Committee 





Interest Widespread in 2nd Edition of Colour Index 


FROM the gratifying response to the prepublication offer announced for the first time in the June 8 issue of the REPORTER, it is apparent that 
there is widespread interest in the forthcoming Second Edition of the Colour Index. The five-volume set will be ready in 1955 according to the 
time schedule, and our friends in the Society of Dyers and Colourists advise that the preparations for printing are on schedule. The British an- 
nouncement preceded that of the AATCC about two months, and at the end of the elapsed time for reduced rates under their prepublication 
scheme, they had received orders and remittances for over 400 sets. 
Our similar prepublication plan does not expire until September Ist. Until that time the Secretary's Office will accept orders and re- 
mittances for the publication on terms regularly announced in the REPORTER. These terms offer attractive financial inducement. 

The Second Edition of the Colour Index will be completely new and up-to-date. It lists all available information on dyes, pigments and 
related products based on data gathered from all producing dye manufacturers in the world. Chemical constitution, application characteristics and 
properties, as well as dye lists will require five volumes for proper presentation. By the time the Second Edition is released, more than 30 years 
will have elapsed since the First Edition. While there should be a sufficient number of copies in the current printing to take care of future orders, 
it is not expected that there will be another opportunity for a financial advantage such as that offered in the prepublication plan. (For details of the 


plan, see page 28A of this issue.) 


Up to, and including, July 22nd, a total of 130 prepayment orders have been received from the following: 


Aldon Rug Mills, Inc 

Alliance Colcr and Chemical Co 
American Aniline Products, Inc 
American Cyanamid Co 
American Dyewood Co 
American Viscose Corp 

John M Andreas 
Anstacher-Seigle Corp 

Arnold Hoffman & Co Inc 
Atlantic Chemical Corp 
Bakelite Co 

Beaunit Mills, Inc 

Cannon Mills Co 

Carbic Color & Chemical Co 
Chatham Manufacturing Co 
Chemical Manufacturing Co, Inc 
Chemists’ Club Library 

Ciba Co, Inc 

Ciba de Mexico, § A 

University of Cincinnati 

Coats & Clark, Inc 

Rotheus P Cole 

Cosmetic Laboratories, Inc 
Cranston Print Works Co 

The John Crerar Library 
Dennison Manufacturing Co 
The Derby Co 
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A B Dick Co 
E I du Pont de Nemours & Co, Inc 
Eastman Kodak Co 
Fabric Research Laboratories, Inc 
General Aniline & Film Corp 
General Aniline Works 
Geigy Co, Inc 
B F Goodrich Chemical Co 
The Hilton Davis Chemical Co 
Imperial Paper and Color Corp 
Industrial Dyestuff Co 
Industria Lanera del Uruguay, S A 
Interchemical Corp 
Kentucky Color & Chemical Co 
Kenyon Piece Dyeworks, ‘Inc 
Fred’k H Levey Co, Inc 
Arthur D Little, Inc 
Massachusetts Institute of Technology 
Otto B May, Inc 
Mellon Institute of Industrial Research 
Mississippi State College, Chemical Lab 
Monsanto Chemical Co 
William J Moran 
Mutual Chemical Co of America 
National Aniline Division 
North Carolina State College, 

D H Hill Library 


AMERICAN DYESTUFF REPORTER 


Nyanza Color and Chemical Co, Inc 

Oregon State Board of Higher Education, 
Library 

Peerless Color Co, Inc 

Pharma Chemical Corp 

Philadelphia Textile Institute 

Phoenix Dye Works 

Renfro Hosiery Mills Co 

S A Fabrica Uruguaya de Alpargatas 

Sandoz Chemical Works, Inc 

Albert E Sampson 

Sr Victor Scherrer, Probst & Cia 

Scholler Brothers, Inc 

Sinclair and Valentine Co 

Standard Dyestuff Corp 

Standard Ultramarine & Color Co 

Synthetic Organic Chemical Mfrs. 
Association of United States 

Tennessee Eastman Co 

Textile Aniline & Chemical Co 

United Aniline Co 

Wilson Export & Import Corp 

Wiscassett Mills, Yarn Dyeing Dept 

Jacques Wolf & Co 

Young Aniline Works, Inc 

Zinsser & Co, Inc 
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Secretary’s Report 





MEETING OF THE TECHNICAL COMMITTEE 


meeting of the Technical Committee 

on Research (formerly the General 
Research Committee) was held at the 
Hotel Willard in Washington, D C on 
June 5, 1953 with twenty-seven members 
in attendance. 

CHARLES DORN, CHAIRMAN, 
opened the meeting at 1:35 pm. He re- 
ferred to certain changes made in the 
bylaws which will result in everything 
of a financial nature being cleared through 
the Executive Committee on Research. 

HE THEN INTRODUCED LEONARD 
S LITTLE, who reported that, at the Coun- 
cil Meeting that morning, the Light Fast- 
ness Committee has been given approval 
to proceed with the production of a new 
supply of wool light-fastness standards 
costing approximately $7,500. He also re- 
ferred to recent efforts to improve pub- 
licity on the AATCC research effort, re- 
ferring specifically to the Research News- 
letter now appearing in the American 
Dyestuff Reporter. He then referred to the 
fact that Bulletin #5 to corporate mem- 
bers was in the process of being mailed. 
(Bulletin #5 contains a bibliography cov- 
ering the Intersectional Contest Papers for 
the last ten years, together with a letter 
from Dr Stiegler). He further explained 
that Bulletin #6, an eight-page folder 
explaining and illustrating all the activities 
of our research program, including the 
equipment at Lowell, committees at work, 
financial statements, etc, was in process. 
It is felt that, in addition to its other 
functions, Bulletin #6 will be very useful 
for corporate membership committees in 
soliciting new corporate members. Mr 
Little then went on to discuss the recent 
Federal Trade Commission hearing on 
water repellency, where it was brought 
out that FTC’s suggested tests for wash- 
and drycleaning fastness of water-repellent 
finishes were impractical or even impos- 
sible to carry out in laboratories. As a 
result of this meeting FTC has asked 
AATCC to suggest alternative test meth- 
ods. Work is now being done in line with 
this request. 

FOLLOWING MR LITTLE'S RE- 
MARKS, MR DORN STATED that the 
November meeting will be held in New 
York, noting that this will be the first 
attempt at a one-day session to conduct 
the regular Council meeting, meetings of 
subcommittees and a meeting of the Tech- 
nical Committee on Research. The latter 
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will probably be held in the evening. The 
ECR meeting, and possibly some subcom- 
mittee meetings, may be held the night 
before. The arrangement is intended to 
make more effective use of the time of 
those attending. Although there will be 
no luncheon, there will be a dinner in 
the evening. 

Mr Dorn announced that a new sub- 
committee is in process of being formed— 
the Committee on Absorption, of which 
Ralph Smith, New Jersey Laundry and 
Cleaning Institute, has been appointed 
chairman. 

Mr Dorn called attention to interest in 
the formaticn of a committee on tne pH 
of finished cloth. After some discussion it 
was decided that the work of this pro- 
posed committee will Le combined with 
the Committee on Bleaching. T E Bell, 
Chairman, was agreeable. It was agreed 
that the work of a proposed committee on 
fastness of color to chlorine bleaching 
could be extended to include the fastness 
of color to all types ot bleaching, and 
that this too would be accepted as part 
of the work of our pre.ent Committee on 
Bleaching. 

Mr Dorn then referred to comments 
made previously by W A Holst in con- 
nection with the standard test method on 
stoving. It appears that the scarlet dye 
used as standard in this test does not pass 
the test. Since it was generally concluded 
that this situation needed correcting, Mr 
Holst was named as chairman of a new 
committee to be formed in the near future. 

Mr Dorn went on to state that a new 
subcommittee is in process of formation 
on shrinkage in blankets, with F T Simon 
as chairman. A meeting of this committee 
was planned for the end of the month 
in New York. Nominations for interested 
members of this committee are in order. 

MR DORN THEN TURNED THE 
MEETING OVER TO DR H W STIEG- 
LER who presented highlights of current 
activities at Lowell. He stated that work 
on drycleaning is continuing, with three 
solvents being considered: carbon tetra- 
chloride, Stoddard solvent, and perchlor- 
ethylene. Much data have been collected 
at Lowell and submitted to the committee. 
The latter has arranged for full-scale 
cleaning tests. Results are being correlated 
which should lead to an agreement on a 
laboratory test. 

On flammability, E P Johnstone (at 
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Lowell) has reproduced a universal holder 
for the flammability tester. On gas fading, 
G J Mandikos is working on a rapid con- 
trol method, which, in its present stage 
of development, looks very good com- 
pared to the standard test. On the shrink- 
age program Lowell is organizing inter- 
laboratory tests and checking and routing 
cloth. Various aspects of a proposed test 
on cotton are presently under study. Mr 
Mandikos is also working on a program 
connected with fiber analysis. 

In connection with the American Vis- 
cose fellowship on shrinkage, the fellow 
is at work attempting to develop a rapid 
shrink test. By using infra-red for drying, 
and possibly vibrating the sample while 
drying, it is expected that considerable 
time can be saved. 

Dr Stiegler referred to work being done 
in connection with the standard blotting 
paper for the water-resistance test, which, 
in our case, has been manufactured by 
the Standard Paper Manufacturing Com- 
pany. The Quartermaster, in one of its 
tests that has been adopted by AATCC 
has specified a different paper. It appears 
desirable to attempt to have one source 
of paper for both tests. 

A great deal of data developed at Lowell 
on the use of the Accelerotor will be 
turned over to the Washfastness Commit- 
tee for their review. 

DR STIEGLER THEN INTRODUCED 
T E BELL, CHAIRMAN OF THE SUB- 
COMMITTEE ON BLEACHING, who 
reported that his committee has drafted 
a tentative method for determining the 
disperse viscosity of cellulose, which is 
now being finally evaluated for submis- 
sion as a tentative standard method. Drafts 
are also being prepared of methods for 
determining whiteness, ash absorbency, 
noncotton constituents, and oils, fats and 
waxes. In response to Mr Bell’s question 
on the advisability of setting standards 
for writing up these methods, Mr Dorn 
suggested that they should include sug- 
gested interpretations but not set standards. 

MR DORN REPORTED THAT 
GEORGE HOTTE, CHAIRMAN OF THE 
SUBCOMMITTEE ON TERMINOLOGY, 
requests chairmen of all subcommittees 
to submit terms which they feel require 
definition. 

DR STIEGLER THEN INTRODUCED 
DR I H GODLOVE, CHAIRMAN OF 
THE SUBCOMMITTEE ON COLOR. Dr 
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Godlove gave a lucid description of the 
work his committee is doing. He reported 
success in the visual recognition of steps 
in fading which are only one-fourth of 
the steps on the grey scales. These judg- 
ments were borne out by instrument rat- 
ings. He described the use of a Spectro- 
photometer in arriving at better matches 
through dye selection. He also referred 
to a study of hundreds of samples involv- 
ing small color differences. Mr Etchells 
raised a question about a method of meas- 
uring shading differences from side to 
center in piece goods, which should re- 
solve differences in judgment between 
dyers and their customers. After general 
discussion, the problem was referred to 
the Color Committee, who, if it be deemed 
a useful subject for study, will assign it 
to a sutcommittee for solution. 

DR STIEGLER REPORTED THAT 
STORED SAMPLES OF COMMERCIAL 
WASH TESTS made some eight years ago 
had been demonstrated to have changed 
to such an extent that they have no fur- 
ther value for reference use. If there are 
any future demands for such samples the 
work will have to be done over. 

DR STIEGLER THEN INTRODUCED 
CHARLES A SYLVESTER, CHAIRMAN 
OF THE SUBCOMMITTEE ON FAST- 
NESS TO WASHING. Mr Sylvester re- 
ported that his committee is reviewing the 
impractical, complex proposed ‘test meth- 
ods of the Federal Trade Commission, 
which had been previously referred to. 
A task force made un of members of the 
washfastness and the water repellency com- 
mittees is working up a practical test 
method for recommendation to the Fed- 


eral Trade Commission. He also reported 
that the scope of the II-A test will be 
broadened to include hand washing, as 
well as commercial laundering. All prep- 
arations have been made to work at Low- 
ell this summer on a test to show the 
effect of alternate light and washing. 

W D APPEL stated that the European 
objection to the use of our multifiber test 
cloth has been circluated to our interested 
committees. Our Eurovean colleagues pre- 
fer to use cloth of one appropriate fiber. 
After discussion it was generally agreed 
that, though we prefer the multifiber test 
cloth, we shall not raise an interfering 
issue at this time. 

DR STIEGLER THEN INTRODUCED 
A E JOHNSON, CHAIRMAN OF THE 
SUBCOMMITTEE ON DRY CLEANING, 
who described work on the large scale 
cleaning of test fabrics containing metallic 
and flock print effects. Results of the test 
were exhibited. He stated that abrasion 
tends to remove sutstances that are ap- 
plied to the surface of textiles but that 
solvents have little effect. As soon as 
agreement has been reached on an average 
desirable effect, test data already deter- 
mined at Lowell in the Launder-Ometer 
will be used to set up a test method. 

ON THE SUBJECT OF FLAMMABIL- 
ITY Mr Dorn advized the committee that 
on Wednesday, June 3, the House of Rep- 
resentatives had passed, without a dis- 
senting vote, the Wolverton Bill on Flam- 
mability of Textiles, which specifies the 
use of the AATCC test instrument. He 
stated that it is reported that the Senate 
will act favorably on this same matter. 
Mr Dorn further stated that discussions 


with the National Fire Protection Asso- 
ciation have developed the necessity to 
complete the following studies: 

1) Measure flame intensity. 

The Washington Section will probably select 
this as an Intersectional Contest subject 
for next year. 

Determine the best angle for the specimen 

at the time of applying the flame. 

Lowell is now engaged in studies on this 
point. 

Studying the method of applying the flame. 

Interpret results. 

At the present time there is some confusion 
on interpretation, which, through study, 
should be eliminated. 

Study the mounting of the sample. 

Committee members at Princeton Knitting 
Mills are working on this subject. They 
are also experimenting with a disposable 
mounting for samples, which should fa- 


cilitate the use of the instrument. 


In response to a question, Mr Dorn 
stated that Class II in this test has been 
considered questionable, but that the pres- 
ent Federal legislation considers it per- 
missible. 

The meeting adjourned at 3:35 pm. 

Those present were: 

C W Dorn, Chairman 

H W Stiegler, Research Director 

G H Schuler, Secretary 


L § Little. Chairman of Executive Committee 
on Research 
J Labarthe 


D Appel 

Baker R Macormac 
Bell 

Bonnar 

Etchells 

Godlove 

A Holst 

D Jackson, Jr 
Y Jennings 
E 
A 
J 


memm>e 


Johnson 
Johnson 
Kellner 


PLZPIOS™ PHO 


Student Award Winners for 1953 


HE Committee on Student Awards has announced the following winners for 1953: 


Jack W Burnette 
William P Creighton 
David B DeMassa 
Joseph P Flannery 
Clyde C Lunsford 
Edward Walter Makuch 
Frederick P McKenna 
Joseph L Nosal 

Ro-ert J Olson 

Harold G Ward 


North Carolina State College 
Clemson College 

Utica Technical Institute 

Lowell Technological Institute 
Georgia Institute of Technology 
Bradford Durfee Technical Institute 
Rhode Island School of Design 
Fairleigh Dickinson College 
Philadelphia Textile Institute 

New Bedford Textile Institute 


This award is presented annually at each of the schools having AATCC student chapters, to the gradu- 
ating senior who has been selected by his faculty as having done the best work in his class in textile 
chemistry during his college career. 

Each student receives a year’s membership in the association, and a selected technical book. This book 
and his first Yearbook each contains a book plate signed by the President of AATCC, and suitably records his 
high scholastic work. The committee was very fortunate this year in having available for the award a new 
monograph, “The Application of Vat Dyes,” just rublished ty the Association, and the members feel that 
these young men could scarcely find a more valuable addition to their technical library at the present time. 
Respectfully submitted, 

STUDENT AWARD COMMITTEE 


H C Chapin 
T R Smith 
Percival Theel 
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Geo H Wood 
P J Wood 
Joseph Lindsay Jr, Chairman 
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Southeastern and South Central Sections ——— 


VAT-DYEING PACKAGES‘ 


INTRODUCTION 


T takes only a very short time in the 

dyehouse to find out that two and two 
do not always make four and that no one 
has all the answers. We all have redyes, 
although the percentages will vary, but, 
before a dyer should be criticized for a 
high percentage of redyes, the manage- 
ment should compare it with other plants 
having the same exacting requirements. 
One is also aware of the fact that a good 
working procedure in one plant may turn 
out to be unsatisfactory in another plant. 
A short time ago I visited a plant that 
was dyeing packages with vat colors by 
the pigment method. The procedure was 
normal up to the hand-finished sample, 
and this showed an addition was neces- 
sary. The add was weighed and dispersed 
in warm water and, without any reduction, 
was added to the reduced dyebath. After 
twenty minutes of further dyeing, a sample 
was taken, hand-finished and passed. The 
dyeing was finished, and, to my surprise, 
it was satisfactory in all respects. This 
method of making additions was standard 
practice and appeared to work very well at 
this plant, although if practiced at another 
would be inviting the roof to “fall-in.” 


TESTING METHODS 


The field is so large that I will assume 
factors, such as stock, water, steam and 
machinery, are satisfactory and will con- 
sider only the dyestuff application. A dyer 
is generally faced with more problems in 
vat dyeing than with any other type of 
dyeing. To me, the first and most important 
decision should be, “Is this dyestuff the 
most satisfactory for the problem at hand?” 
The answer to this question would be 
governed by consideration of the follow- 
ing requirements: 

The dye must be clean and well dis- 
persed. 

It must have good level-dyeing prop- 
erties. 

It should work the same in successive 
dyeings. 

It should have the same working 
properties as the other dyes in a 
combination. 


* Presented before the Southeastern Section at 
Talledega, Alabama, on Sat, Feb 7, 1953 and 
before the South Central Section at Chattanooga, 
Tenn, on May 23, 1953. 
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For the application of vat dyestuffs on 
yarn in package form it is important to 
have paste and powder brands free from 
insoluble impurities so that dirt will not 
be filtered out on the packages during 
dyeing. If application is by the pigment 
method, the pigment must be well enough 
dispersed that it will not collect on the 
inside or outside layers of packages be- 
fore reduction. The author gives his direc- 
tions for the conventional tests for these 
properties of vat dyes. 


Many vat dyestuffs may be dyed well 
in circulating machines by reducing them 
before addition to the machine; others 
are best dyed by reduction after circula- 
tion of the dye in the form of dispersed 
pigment through the yarns; some dye well 
by either method. Procedures are given 
for both dyeing methods. 


The author next indicates special pro- 
cedures and precautions by which better 
results may be obtained for particular vat 
dyestuffs. 


Many plant laboratories have instituted 
filter tests and are using these results as a 
basis for passing judgment. These may be 
conducted with a reduced (vatted) solution 
of the vat dye or with a diluted dispersion 
of the dye in pigment form. Typical pro- 
cedures for these tests are as follows: 


REDUCED FILTER TEST 


Weigh out and disperse 
1-5 grams dyestuft 
This is reduced with the correct 
caustic soda 
hydrosulfite 
water volume 
temperature 
time 
In a wash bottle containing 500 ml water at 
the dyeing temperature, dissolve 
§ g caustic soda 
g hydrosulfite 
In a beaker containing 400 ml water at the 
dyeing temperature add 
100 ml from the wash bottle 
1/5 of the reduced dyestuff 
This solution is then filtered through a Buch- 
ner funnel fitted with a 15-cm Whatman No 3 
paper. Before the filtering of the dyestuff solution 
is complete one starts to wash the filter paper with 
the balance of the caustic and hydrosulfite solu- 
tion from the wash bottle. It is necessary to keep 
at least 44 inch of liquor over the filter paper 
at cl! times to prevent premature oxidation. After 
the filtering is complete, the filter is then washed 
and the residue is oxidized with perborate. 


The visual amount of dirt or other for- 
eign matter on the filter paper in the test 
gives the dyer an indication of what to 
expect on the outside or core of his pack- 
ages or beams. 
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PIGMENT FILTER TEST 


Disperse 0.50-1.00 gram double paste (or 
equivalent) 

In 100-300 ml water at the dyeing temperature 

For 30 minutes 

Filter through a 15-cm Whatman No 3 filter 
paper. The filter paper is then dried and ex- 
amined. An addition to this method is to allow 
the dispersed dyestuff to stand overnight before 
filtration. 


This pigment test is less complicated 
and gives the laboratory a control p.cture 
of the particle size and dispersion of the 
dyestuff for the pigment dyeing method. 
It has been found that, while a dye may 
be good for the reduced method, it may not 
necessarily be satisfactory for pigment dye- 
ing because of poor dispersion or uneven 
particle size. But, if the degree of dirt or 
other foreign matter is too great for the 
reduced method, it is also detrimental in 
pigment dyeing no matter how well the 
dye may be dispersed. Each laboratory 
should establish its own set of standards 
to meet individual requirements. The con- 
trol laboratory must understand that all 
dyes will show some impurities on the 
filter paper to a more or less degree, and 
must consider this when setting up stand- 
ards. The other three requirements of level 
dyeing, of good and consistent working 
properties alone and in combination can 
be determined best by plant lascratory 


tests. 
DYEING PROCEDURES 


A dyer who has a limited knowledge of 
vats should hold to the pigment dyeing 
method. I believe that most of vats can be 
successfully dyed by this method, even 
while many dyers still lean to the reduced 
method for heavy shades. In some cases 
one may obtain a better color yield plus a 
cleaner dyeing by the reducesd method. 
Although, to obtain a good reduced dye- 
ing, it is necessary that the dyer know the 
correct ratio of caustic, hydrosulfite, water 
volume, reduction temperature and time. 
If faced with the problem of insufficient 
liquor volume or lack of the necessary in- 
formation for a proper reduction, thea by 
all means use the pigment method. The 
reduced method on heavy shades, when 
the correct concentrations of caustic soda 


and hydrosulfite are used, generally el'mi- 
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nates the need of salt. A minimum of salt 
should be used with anthraquinone vat 


dyes. 


WETTING OUT——There are various 
procedures in preparing yarn for dyeing, 
and among them are: 


Wetting agents such as sulfonated fatty esters 
from the dyeing temperature to the boil. 
Boiling-out with: 
plain water 
caustic 
soda ash 
acetic acid, 
This latter method utilizing the use of 
Acetic Acid has proved very satisfactory 
on beams, cheeses and packages in many 


dyehouses. 


DISPERSION OF DYESTUFF——It is 
good practice to make a dispersion of vat 
dyes before dyeing regardless of whether 
they are paste or dispersible powders. The 
dispersion is made while the yarn is being 
prepared so that there will be no loss of 
time. The dyestuff is weighed out and 
mixed in a container with water and a 
small amount of Calgon. It is then heated 
to the reduction temperature if dyed by 
the reduced method, although not over 
160 F; with the pigment method, a dyeing 
temperature ranging from 120-160 is 
used. The volume is usual#y about 10:1. 
This is allowed to set for 30 minutes with 
an occasional stirring. 

RETARDING AGENTS Next comes 
the problem of selecting the correct re- 





tarding or leveling agent. Many dyers are 
gradually changing to the newer types and 
are leaving by the wayside the old stand- 
bys, such as glue and sodium lignose. Some 
of these newer types also have their draw- 
backs. Many will retard one vat dye and 
have no effect on another, while a third 
dye may be nearly destroyed. Frankly, the 
only answer is that it is necessary to know 
the individual dye reactions in order to 
the retarding 
agent. There are a few vat shades, such as, 


select intelligently correct 
very pale blues, which will not dye satis- 
factorily even with the best selection of 
retarding agents. In these cases one should 
use the soluble vats to produce the required 


results. 





PIGMENT DYEING 
method for pigment dyeing has proved 


The following 


very successful in many dyehouses: 


Boil out the goods for 30 minutes at 200° F 
with 
to 2% 


penetrant 
© soda ash 
Drain, refill 
dyeing temperature 
0.50% Calgon 
retarding agent (if required). 
Disperse the dyestuff for 30 minutes at the 


l 


and circulate for § minutes at 


P490 


dyeing temperature while yarn is being pre- 
pared. 
Add the dispersed dye over a 20-minute 


period. 
Dissolve and add the caustic soda over a 20- 
minute period. 
Add hydrosulfite over a 10-minute period. 
Circulate 20 minutes. 
Sample for shade. 


Give a running wash with inside-out flow 
without shifting until clear. 
Drain. 
Refiil and circulate 15 minutes at 120 F 
1.0 to 2.0% perborate. 
Drain. 
Refill and soap-off 15 minutes at 180-200°F 
with 
0.5 to 1.0% detergent 
1.0% soda ash. 
Drain. 


Rinse for 10 minutes at 120°F. 


Drain, extract and dry. 


Should no difficulties arise from the fore- 
going, then one can start to reduce the 
procedure as follows: 


1. Wet out at the dyeing temperature and dye 
in the same bath. 

2. Some cases will allow cutting the time used 
in making the additions of dye, caustic and 
hydrosulfite, or add both the caustic and 
hydrosulfite together by making a solution 
of same. But caution mus always be exer- 
cised when varying these three factors. 

3. The running-wash cycle may be shortened, 
provided the dye is not sensitive to excess 
alkali in the oxidizing or soaping baths. 

4. Do not drain the running wash, just close 
off the drain valves, add the oxidizing agent 

temperature to 120°F 


then raise the 


for the oxidation. 


and 


§. The vat may be soaped off in the oxidizing 
bath. 


One should always keep this thought in 
mind: 
“Will I run into trouble by trying to 
fifteen to twenty minutes on a 
procedure that is working satisfactorily?” 


Save 


The amounts of caustic soda and hydro- 
sulfite used for pigment dyeing are not so 
critical as in the reduced method. 


The minimum quantities for light shades 
shculd be as follows: 
5.0% 


5.0% 


caustic soda 
hydrosulfite 
For medium shades: 
8.0% 
8.0% 
Heavy shades: 
10.0-12.0% 
10.0-12.0% 
Exceptionally heavy shades: 
30.0% direct-dyeing blacks 
15.0% 
15.0% 


caustic soda 
hydrosulfite 


caustic soda 
hydrosulfite 


caustic soda 
hydrosulfite. 


criticize the above as being 


He-e, 


excessive and there are some plants that use a 


one may 


minimum 
3.00% 


3.00% 


Caustic 
Hydrosulfite 
and are dyeing: 


25.00% Vat Black Double Paste 
with 

8.00% Caustic 

10.00% Hydrosulfite 


The dyeings appear satisfactory but I believe 
that this is too small a safety factor. 
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REDUCED DYEING A reduced 
dyeing should have the same preparation 
oc the yarn as for a pigment dyeing. The 
operation then continues as follows: 





Fill with water and raise to the dyeing tem- 
perature. 
Circulate for 5 minutes 
0.5% Calgon 
0.5-2.0% caustic soda 
0.5-2.0% hydrosulfite 
retarding agent (if required) 
While the yarn is being prepared, disperse at 
the reduction temperature for 30 minutes 
dyestuft 
Turkey red oil 
Calgon 
Add the dissolved caustic soda. 
Bring the solution to the 
volume and temperature. 
Add dry hydrosulfite. 
Reduce for the required time cycle. 
Add the reduced dyestuff in 1 or 2 portions. 
Circulate 45-60 minutes. 
Sample for shade. 


correct reduction 


Give a cold running wash with inside-out 
flow until clear. 

Oxidize and finish the same as a_ pigment 
dyeing. 

The total amount of caustic soda and 


hydrosulfite consists of two parts: 


1. The amount of each that is necessary to re- 
duce the dyestuff. 

2. The total amount of each that is required in 
the dye bath to give a satisfactorily reduced 
dyebath throughout the operation. 

I do not like to use less than 21/2 per cent 
total for a reduced dyeing. If less than 2 
per cent is required for reduction, then 
the difference is added to spring or sharpen 
the dyebath. Not less than 1/2 per cent of 
each should be used to spring the dyebath 
regardless how dark the shade. 


SPECIAL DYEING 
PROCEDURES 
A number of the more extensively used 
vat dyes have certain characteristics which, 
if known, may help the dyer use them 
with greater success. The following are a 
few examples of special procedures for 


particular dyestuffs: 


Yellow G (CI 1118) is among the more 
difficult One should 
check the running wash to be sure that the 
excess alkali has been removed. An extra 


dyes to. oxidize. 


precaution is to add a small amount of 
acetic acid to the oxidizing bath so as to 
counteract the residual alkali. It is better 
to soap in a fresh bath regardless of 
whether or not acetic acid is used in the 


oxidizing bath. 


Golden Orange G (CI 1096), Golden 
Orange 3G (Pr 290) and Golden Orange 
2R (CI 1098) are all good working dyes. 
I would use the Golden Orange 3G in 
preference to the Golden Orange G where 
possible. Turkey red oil should be kept to 
a minimum in the reduction of these dyes 
so as to improve crock fastness. Also, it 
that the reduced 


should be remembered 
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Golden Orange 2R solution is sensitive to 
sunlight, which may cause the dye to lose 
its reddish cast. 


Pink FF (Pr 109) and Scarlet B (Pr 
106) types give considerable difficulty in 
medium and dark shades. These dyes will 
generally give more consistent results when 
applied by the reduced method. One has 
little trouble with unevenness if proper 
reduction and oxidation are obtained. Over- 
reduction will tend to give a dirty dyeing, 
the shade becoming blue, dull and weak. 
Incomplete washing or oxidation before 
soaping will give a light center. Wherever 
possible, air should be used for oxidation. 
The following is a typical formula: 


The yarn is prepared in the customary 
manner and then: 


Circulate at 120°F for 5 minutes 
0.5% Calgon 
1.5% caustic soda 
1.5% hydrosulfite 
While the yarn is being prepared, 
Paste 1.00% B Powder 
with 0.12% turkey red oil (diluted) 
The paste is then diluted to approximately a 


Scarlet 


30:1 volume and dispersed for 30 minutes. 
Dissolve and add 
1.00% caustic soda 
Bring the reduction volume to a ratio 
at 200°F 
Add hydrosulfite 
Reduce 3 minutes (or less) 


40:1 


1.0% 


Add dye to the machine in one portion. 
Circulate at 120°F for 1 hour. 
Drain. 
(Air oxidize if possible) 
Cold running wash with inside-out flow until 
and free of alkali. 
120°F for 15 
perborate 

1.0% acetic acid (56%) 
Drain. 


c 
ciear 


Oxidize at minutes with 


2.0% 


Rinse for 10 minutes. 
Drain. 
Soap off at 180-200°F for 15 minutes. 


Scarlet B or Pink FF may require an 
extra amount of turkey red oil to Clear 
the reduction bath. When a clear yellow 
reduction the 
added to the dye machine at once even if 
the minutes. Shades 
that 1.0% Scarlet B 
Powder or its equivalent should be dyed 
in two parts. That is, one-half the dye is 
reduced for 30 minutes. 
Then the second half is reduced, added to 


develops, dye should be 


time is less than 3 


require more than 


and circulated 


the same dyebath and the circulation con- 
tinued for another period of 45-60 minutes. 


Red 6B (Pr 124), when used in the pig- 


ment method, should be between 


140 and 160° F. 
dyeing temperature as low as 120°F will 


dyed 
In the reduced method, a 


give good results. Very often small crystals 
develop while this dye is being reduced in 
the concentrated form. This can be cleared 
by increasing the liquor volume or raising 
the The 


Should be clear before adding it to the 


temperature. dyestuff solution 
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dye machine. Reduction in a ratio up to 
60:1 or at 170°F is not detrimental. 


Cibanone Brilliant Pink 2R appears to 
have solved the problem of producing 
pastel shades or of shading combinations 
packages in the 105-120°F dyeing 
bracket. This has always been an ever- 


on 


present problem in the dyehouse. This vat 
dye has very level dyeing properties and 
can be dyed by either the pigment or re- 
duced method although it must be soaped 
around 200°F to obtain the full develop- 
ment of the shade. 


Blue GCD (CI 1112), Blue GF (Cl 
1113) find extensive use in package dyeing 
and can be dyed by both the pigment and 
reduced methods. The main point to watch 
out for in the pigment the 
alkali. One should tetrasodium 
pyrophosphate or other alkali to a dyebath 


method is 
not add 
before the pigment. A rinse after the boil- 
out is beneficial if alkali has been used. 
When the water conditions are satisfactory, 
one may omit the small amount of Calgon 
used in the dispersion of the dyebath. The 
dye should have sufficient time to be well 
distributed throughout the packages (20 
minutes) before the addition of the caustic 
soda. The caustic should be dissolved in 
ample water and added gradually over a 
20-minute period. The hydrosulfite is then 
added in two portions, and the dyeing is 
continued for 20 to 30 minutes longer. 
The above precautions, especially with the 
alkali, are very important to prevent coagu- 
lation of the dye and excessive crocking. 


With the reduced method, both the re- 
duction volume and time are very impor- 
tant. the 
equivalent) in a 


One should not try to reduce 


double paste (or its 
volume of less than 40:1 and not longer 
than for a five-minute period. A shorter 
volume or longer reduction period gives 
a thick paste, which is not only difficult 
to pump through the package evenly but 


may also cause excessive crocking. 


Blue 2B (CI 1184) is one of the dyes 
that usually give inconsistent results when 


dyed by the conventional method. The 
center of the package is often greener or 
lighter than the outside or core. The 


Charlotte Technical Dept of Ciba Com- 


pany has developed a modification, of the 


vat-acid method, which is proving very 


successful in a number of plants. It is 


possible, with this method, to combine Blue 


2B with the anthraquinone vat dyes and 


obtain satisfactory results. The following 


is a typical formula for a royal-blue shade: 


The yarn is prepared by any of the conven- 


methods and then circulated at 
with 
0.5% Calgon. 
Disperse for 30 minutes at 140° 
8.0% Ciba Blue 2B Micro Powder 


0.5% Violet 4R Double 


1 nal 
140 


water 1 


Cibanone Paste. 
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The dyestuff is added over 15 minutes. 

Dissolve and add over a 15-minute period 
6 to 8% caustic soda. 

Add over a 10-minute period 
6 to 8% hydrosulfite. 

Circulation is continued for 20 minutes. 

Dilute and add over a 15-minute period 
8% acetic acid (56%). 

Circulate 15 minutes. 

Drain. 

Start a cold running wash on inside-out and 

continue until clear. 

Drain. 

Oxidize at 120°F for 10 minutes with 
2.0% perborate. 


Add 
1.0% detergent. 
Raise temperature to 180°F and soap for 15 


minutes. 
Drain and rinse. 


The point to check in this procedure is 
the addition of the acetic acid. It should 
be well diluted and added slowly so that a 
white milky solution does not develop in 
the expansion tank. 


Khaki 2G (Pr 122) is sensitive to tem- 
perature and iron. A good starting formula 
is necessary and a constant dyeing tempera- 
ture. A gradual development of a redder 
cast occurs as the dyeing temperature in- 
creases, or if the dyeing is prolonged in an 
iron machine. 


Black 2B (CI 1102) is one of the most 
economical dyes for making vat blacks. It 
can be dyed by either the reduced or pig- 
ment method. The more preferabl< is the 
reduced method, and here the double dye- 
ing procedure is beneficial. The dyeing 
black with either 
nitrous acid or chlorine. The nitrous acid 


can be oxidized to a 


method is successful as follows: 


Drain the running wash. 


Circulate cold 5 minutes 


2.0% sodium nitrite 
Add 
2.0% sulfuric acid, 66° Be. 


Circulate 20 minutes. 
Drain. 


Rinse and soap. 

One realizes that the above proportions 
do not give a balanced equation, although 
it does the job satisfactorily. 

Grey shades generally give considerable 
difficulty, especially when black is used as 
a base. The following combination for grey 
gives very good results and can be dyed 
by either the pigment or reduced method. 


Cibanone Blue GCD or 


Cibanone Blue GF (for extra chlorine fast- 
ness). 

Cibanone Olive 2R 

Cibanone Brilliant Pink 2R (for very light 


shades ) 


Cibanone Red FBB (for heavier shades). 


My time has expired, and that saves me 


the worry of 


trying to form a conclusion. 
So, all I will say is, 


“This Is Without Guaranitce.” 
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AATCC-Quartermaster Research Project ——— 


THE INFLUENCE OF PREPARATION AND METHOD OF 
DYEING AND FINISHING ON THE COLOR AND 
COLORFASTNESS OF VAT-DYED COTTONS* 


LESTER H BAILEY 


Former Research Associate, AATCC 


FOREWORD 


During World War II two problems arose 
with respect to the dyestuffs used on cotton 
fabrics for items of combat clothing. The 
first was the obtaining of sufhicient vat dyes 
to enable the Military Services to meet pro- 
duction schedules, particularly at times of 
peak demand. On the whole, this situation 
was met satisfactorily, but it was apparent 
that maximum efficiency in dyeing proce- 
dures ought to be attained, so that no more 
dyes would be used to obtain the desired 
depth of shade than was strictly necessary. 
The use of other dyes in place of vat dyes 
was considered as an expedient, and for 
certain items of clothing, alternative dyes 
were so employed. However, there was a 
large and continuing requirement of vat dyes 
for fabrics to be used in the outer layer of 
the combat uniform as standardized in 1943, 
for which only vat dyes of highest fastness 


could be allowed. 


The second problem which came clearly 
into focus was the fact that, despite use of 
the fastest dyes known, there was consider- 
able fading of our combat clothing during 
use and laundering. Colors that had a satis- 
factory depth of shade from a camouflage 
standpoint at the time of initial application 
were found after a short time of use to have 
faded considerably. This degree of fading 
nullified a considerable part of the camou- 


flage value originally intended. 


When this matter was taken up with rep- 


resentatives of the dyestuff and_ textile- 


finishing industries, it was indicated that on 
the average greater fastness than was being 
attained in deliveries to the Quartermaster 
Corps was practical, but that better control 
would undoubtedly be needed in the prepara- 
tion of the cloth aad in the dyeing procedure. 
It was suggested that a research study to 
determine at what points improved controls 


were required would be the most. satisfac- 


*A research carried out as a joint project by 
the AATCC and the Research and Development 
Division of the Office of the Quartermaster Gen- 
eral for the Department of the Army; and re- 
leased for public information by the Office of 
Technical Services of U S Department of 
Commerce. 
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FRANK J RIZZO 


and 


Quartermaster Research and Development Laboratory 


Philadelphia, Pa 


Data are shown on the color and 
colorfastness of 9-ounce sateen, pre- 
pared for dyeing by 14 prepare routings 
differing mainly in boil-off and degree 
of mercerization, and dyed OD7 by 
four commonly used dye methods (pad- 
jig, pad-steam, Williams, and continu- 
ous booster). Some of the fabrics were 
treated with three different commercial 
water-repellent compounds. The fabrics 
were evaluated for initial reflectance 
and for colorfastness after mobile laun- 
derings (regular and with chlorine 
added), scrub tests, and outdoor expo- 
sures. 


The long-accepted concepts that boil- 
off and mercerization lead to good 
colorfastness were, in general, corrobo- 
rated by the results. The best dye 
method to be used depends largely on 
the way a fabric is prepared, but, from 
a consideration of the average results 
for all the prepares, the pad-jig method 
appears to give the highest order of 
fastness. The theoretical aspects of the 
effects of preparation and dyeing pro- 
cedures on color and colorfastness are 
discussed, emphasizing that the best 
combinations of prepare and dye 
method from the colorfastness stand- 
point are those which provide the 
highest dye-to-fiber bonding strength, 
and do not produce an overly rapid 
“strike’’ of the color and consequent 
oversaturation of fiber surface. The ef- 
fect of water-repellent compounds is to 
protect the color of the fabric during 
wet mechanical operations. 


tory way of dealing with this problem. 
Upon recommendations from various con- 
sultants to this Office a research contract was 


entered into with the American Association 


of Textile Chemists and Colorists. This work, 
which was carried on during 1947, included 


extensive co-operation with a number of 


firms in industry who submitted materials 


in various stages of preparation in accord- 


ance with a prearranged plan. The sample 


lots from these trials were then carried 


through the remaining finishing cnd dyeing 
processes. Subsequently they were subjected 
to both laboratory and field exposure tests 
the desree of which 


to determi..c fas‘ness 
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had been achieved. It is this latter phase that 
has led to delay of publication of the final 
report, since it was desired to carry this out- 
door exposure to a point which would leave 
no question as to the differences attained. 
This exposure work was done at the Quarter- 
master Board, Fort Lee, Virginia. 
that the 
drawn in this report are based upon data 


It should be noted conclusions 
related to single plant applications in the 
majority of cases. While the data were ob- 
tained with the greatest of technical care 
possible, it is to be presumed, nevertheless, 
that repetitions of the processes might lead to 
slight shifts in the quantitative rankings of 
one system as compared with another. It is 
believed, however, that the qualitative rank- 
ings will not be materially altered. 
Therefore, the authors express the wish 
that the data herein presented be considered 
in a qualitative rather than in a quantitative 
sense. To have made a quantitative study 





would have meant a program of much 
larger scope. While this may have been 
desirable, there was neither the time nor f 


the need for absolute quantitative data, but 
rather a definition in a qualitative sense of 
those factors which make for the 
highest degree of performance. 


tend to 


A great deal of credit should be given to 


the large number of people who have par- 


ticipated in one way or another in the plan- | 
ning of this study. First of all there were 
the advisors to this Office who initially rec- 
ommended the study. These included par- 
ticularly J Robert Bonnar, M L Crossley and 
Miles Dahlen. The AATCC 


mittee, which in 1947 planned this project, 


Research Com- 


was under the Chairmanship of Leonard S$ 
Little. The membership of this Committee 
(with company affiliation at that time) 
was as follows: 
Peter J Ariente, Sayles Finishing Plants 
Earl Edgerton, Pacific Mills 
Samuel Elliott, Delta Finishing Company 
Edward Gamble, E I du Pont de Ne- 
mours and Co, Inc 
J H Hennessey, General Dyestuff Corpora- 
tion 


Arnold L_ Lippert, Joseph Bancroft and 


August 3, 1953 








Sons 
Leonat 
mou 
John F 
orat 
The f 
undertool 
samples: 
Joseph 
Delta 
Fairfor 
Gregg 
Mt He 
Sayles 
Southe 
parti 
The A 
conductec 
Stiegler, 
the Qua 
vision of 
Finishing 
Research 
experime 
of the Az 
the Qua 
Quarterm 
given to 
for their 
Stanley 
supervise 
Ackno 
E Robert: 
Winston. 
Research 
their hel 
arrangem 
nach for 


HE | 

the 
jointly a 
of the 
Chemist: 
Little a 
and Dev 
master | 
effects 
techniqu 
properti 
consider: 
studies 
of indiv: 
dyeing | 
cant is t 
consolid 
elements 

In thi 
made of 
ness of 1 
(includi 
used ty] 


August 


ase that 


the final 


this out- 


Id leave 


At 


tained. 


Quarter- 


clusions 


on 


ye 
a 
rt 


data 
the 
“re ob- 


In 


| care 
heless, 


lead to 


ings of 


fr. 


e 


1c 


It is 
rank- 


wish 


isidered 


ititative 


e 
n 
it 


study 
much 
been 
e nor 
a, but 


ense ¢ of 


f( 


or the 


iven to 


ve 


€ 
e 


ll 


par- 
plan- 
were 


y rec- 


d par- 


ley and 


l 


Com- 


project, 


n 


ard S 


amuttee 


a 


time) 


nts 


npany 


le Ne- 


rps yra- 


rt 


and 


1953 


eT Tee —-<crsernee 





Proceedings of the American Association of Textile Chemists and Colorists 
AAAI LEADED TEEPE LE SALLE DIL A ARDEP EEL LL OTA 





Sons Company 
Leonard § Little, E I du Pont de Ne- 
mours and Co, Inc 
John F Warner, Riegel Development Lab- 
oratories, Inc 
The and 
undertook to prepare, dye, and finish the 


following plants laboratories 
samples: 

Joseph Bancroft and Sons Company 

Delta Finishing Company 

Fairforest Finishing Company 

Gregg Division, Graniteville Company 

Mt Hope Finishing Company 

Sayles Finishing Plants 

Southern Regional Laboratories, U S De- 

partment of Agriculture 

The AATCC phase of this program was 
conducted under the supervision of Dr H W 
Stiegler, Director of Research, AATCC, and 
the Quartermaster phase under the super- 
vision of Frank J Rizzo, Head, Dyeing and 
Finishing Laboratory of the Quartermaster 
Research and Development Laboratories. The 
experiments were performed by Lester Bailey 
of the AATCC, and J D Ely and A Lanier of 
the Quartermaster Laboratories. Within the 
Quartermaster Corps special credit should be 
given to Frank J Rizzo and J Fred Oesterling 
for their handling of the plan of test and to 
Stanley Backer and A R Macormac 
supervised the initial planning. 


who 


Acknowledgment is also made to Norman 
E Roberts, Publications Editor, and to Gerald 
Winston, Statistician, of the Quartermaster 
Research and Development Laboratories, for 
their help in the writing of the report and 
arrangement of the data and to John Meder- 
nach for the preparation of the graphs. 

S J KENNEDY, 
Research Director for 
Textiles, Clothing and Footwea 


I THE PLAN OF THE 
EXPERIMENT 


HE experimental program described in 

the following pages, as planned and 
jointly agreed upon by a special committee 
of the American Association of Textile 
Chemists and Colorists headed by Leonard 
Little and by personnel of the Research 
and Development Division of the Quarter- 
master Corps, envisaged a study of the 
effects of varying dyeing and finishing 
techniques upon the color and colorfastness 
properties of dyed textiles. This work was 
considered necessary since, although many 
studies have been made on the influence 
of individual elements of the finishing and 
dyeing procedures, almost nothing signifi- 
cant is to be found in the literature on the 
consolidated effects of a number of prepare 
elements taken together. 

In this joint investigation, a study was 
made of the effect on color and colorfast- 
ness of many variations in prepare routings 
(including a comparison of two widely 
used types of boil-off), of four different 
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TABLE I 


STEPS IN THE 14 ALTERNATE 


Steps in the _ 
Prepare Process i 2 


Singe zs 2s 
Desize zs 2 
Wash and Dry x 


Boil-Off 
Progressive Open and Dry x 
ae. 
Mathieson 
Kier 
Bieach 


Pad and Dry x 
(Penecrant, 


Mercerized °Tw 
(Dry) 
22 x 
30 
55 


Open Boil-OF 
(After mercerization ) 


2A 


x 
x 


Wet* 


PREPARE ROUTINGS FOR 9 OZ SATEEN 


59 Prepare Numbers———-—— ad 
6 7 


3 4 8 9 10 11 12 13 


x 


* 
* 
a“ 
x” 
4 
* 
an 
* 
x“ 
* 


x x x x x x x x x 


x Wet* 


*Goods were only squeezed before this operation-——not dr.ed. 





methods of dyeing, and of three commercial 
water-repellent compounds. The criteria 
used for the evaluations were the follow- 
ing: the initial apparent luminous reflect- 
ance of the samples; fastness to launder- 
ing and scrubbing; fastness to light and 
outdoor exposure, and fastness to other 
destructive agents, such as salt water and 
perspiration. 


Several sets of samples were used for this 
program. One set was prepared by a num- 
ber of alternative routings differing mainly 
in type of boil-off and degree of merceri- 
zation. These were all dyed with a common 
dye formulation applied by the pad-jig 
method and brought to the OD 7 shade. 
These samples were subjected to various 
fastness tests and tensile strength tests, as a 
one prepare was found 


result of which 


to be the best. 


Then, another series of samples was pre- 
pared by this optimum routing with two 
different types of boil-off. These were each 
dyed in four ways: by the pad-jig, pad- 
steam, Williams, and continuous booster 
methods. Also included in this series were 
small yardages of all the other prepares. 
Unlike the fabrics in the first series, these 
were allowed reach their own shade 
level to give an indication of the relative 
depth of shade obtainable by the various 
dye methods after different methods of 
preparation. 


to 


Some of the fabrics prepared by the 
modified optimum method were colored by 
the pad-jig method with two other dye 
formulations containing faster dyes to de- 
termine in what respect these dyestuffs im- 
prove colorfastness. 


three 





Finally, some of the samples 
from the first series prepared by different 
routings and eight from the second pre- 
pared by the optimum routing with both 
types of boil-off and dyed by all four 
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methods were treated with three com- 
mercial water-repellent compounds to de- 
termine their effect on colorfastness. 

Two sets of evaluations were made on 
these samples, one by the AATCC and the 
other by the Quartermaster R & D Labora- 
tories. The AATCC evaluation consisted 
of a visual ranking of the samples aiter 
submitting them to a battery of fastness 
tests. Changes in tensile strength after dye- 
ing and finishing for each prepare routing 
were also obtained. The findings by the 
AATCC were later extended in work done 
at the Quartermaster Laboratories to in- 
clude further outdoor exposures and oiher 
laboratory tests designed to simulate actual 
field conditions of use. The Quartermaster 
evaluations were made on a quantitative 
basis by means of a Hunter Reflectometer, 
which provides actual values for apparent 
luminous reflectance. The criteria by which 
the samples were evaluated in the Quarter- 
master tests were initial reflectance (after 
dyeing), fastness of dyeings to mobile laun- 
dering (both with and without chlorine), 
scrub fastness of dyeings, and fastness of 
dyeings to outdoor exposure (a) under 
Vycor glass, b) unprotected from the 
weather, and c) unprotected but treated for 
mildew resistance). 


Il THE PREPARATION, 
DYEING AND FINISHING 
OF THE SAMPLES 


A Fabric 


The fabric chosen for this entire pro- 
gram was Cloth, Cotton, Sateen, 9-ounce, 
conforming to Specification JAN-C-557.* 
This was considered ideal for the study 
because of its military importance as the 
basic fabric of the outer combat uniforms 
and also because it must meet many func- 


* Subse,uently changed to MIL-C-557A. 
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TABLE II 


DEGREE OF MATCH AND CORRECTIONS MADE TO OBTAIN OD 7 SHADE 
ON THE FOURTEEN PREPARES 


Shade at 
Completion of 


Four End Runs Prepares (No) 





On Shade 3, 5,6, 7,8 
9, and 10 

Lacked Green 2, 2A and 11 

Thin 12 and 13 

Heavy and Green 4 

Too Green 1 


tional requirements and receive a variety 
For this program 20,000 
yards of the fabric was spun and woven at 
one mill from a single batch of cotton to 


of treatments. 


minimize fabric variables. 


B Prepares 


The original plan called for the first 
series of samples to be prepared for dyeing 
by 12 alternative routings representing 
progressive gradations in treatment and 
differing mainly in degree of merceriza- 
tion and type of boil-off. Subsequently two 
other routings were added at the suggestion 
of Quartermaster personnel, bringing the 
total to 14. The details of the 14 prepare 
routings are delineated in Table I. The 
detailed preparation procedifres for each 
routing are given in Appendix A. 


Fourteen 600-yard units from the 20,000- 
yard lot of fabric, each unit prepared for 
dyeing by a different routing, were distrib- 
uted to three co-operating finishing mills, 
for dyeing and finishing. The individual 
units were not separated in this distribu- 
tion, so that all the fabrics of a given 
unit were dyed and finished by the same 
mill. 


C Two Methods of Boil-Off 


A series of colorfastness tests as de- 





Number of 
Corrections Made to the End Runs to 
Formulation Completion 
12 
None 
Olive Green B added 12 
Pad Liquor 16 and 24 
Fresh Bath, Strip and Khaki 2G 12 
Khaki 2G added—Then strip in 22 
fresh bath 


scribed in the next section showed Prepare 
No. 4, which consisted essentially of a 
progressive open boil-off and mercerization 
at 55°Tw to be the best. Because of the 
widespread use of the Mathieson boil-off, 
the second series of samples (which was 
designed to show the effect of dye method 
on the optimum prepare see D below) 
was dyed after use of Prepare No 4 and 
a modification of this in which the progres- 
sive open kLoil-off was replaced by the 
Mathieson boil-off. 





D Dyeing 


The basic pad formula used for all the 
dyeings was as follows: 


Ib 
80 Vat Olive R, Double Paste, CI 1150 
13 Vat Khaki 2G, Double Paste, Pr 112 
3 Olive Green B, Single Paste, Pr 293 
16 glue 

4 dextrin 

1 sodium tetraphosphate 

16 penetrant 





Total Volume—200 gallons 


This particular formulation was the fastest 
known for which dyestuffs were available 
domestically from a number of sources. 
When the optimum prepare was chosen 
as a result of the evaluation of the first 
series of dyeings, a supplementary experi- 
ment was made in which fabric prepared 
by the modification of the optimum rout- 


ing (ie, Prepare No 4 with Mathieson 





TABLE III 
PRODUCTION OF SAMPLES FOR COLOR AND COLORFASTNESS 
EVALUATION 








Prepare Dye Method Water Repellent Purpose 
Series I a. 14 routings a. Pad-jig a. None a.” Determine optimum 
(see Table I) prepare 
b. Prepare Nos. b. Pad-jig b. R-I (cationic) b. Determine the effect 
4, ll and 13 R-II (resin) of water repellent 
R-III (cationic) on three prepares 
Series II a. Prepare No. 4 with a. Four methods a. None a. Determine effects 
progressive open (pag-jig, pad- of two types of 
boil-off and steam, Williams, boil-off 
Mathieson boil-off continuous 
booster ) 
b. 14 routings b. Four methods b. None b. Determine effect of 
(1) prepare and 
(2) dye method 
c. Prepare No. 4 with c. Four methods c. R-I (cationic) c. Determine effect 
progressive open R-II (resin) of water repellent 
boil-off and R-III (cationic) on dye method after 
Mathieson boil-off two types 
of boil-off 
P494 AMERICAN DYESTUFF REPORTER 


boil-off) was dyed by the pad-jig method 
with two other formulations that give 
better fastness properties. These formula- 
tions, which are described in Appendix B, 
were of more or less theoretical interest 
from the military viewpoint because each 
of them included a dyestuff available at 
that time from only a single source (Vat 
Olive GGL and Vat Olive T). As ex- 
pected, the fastness of these dyeings was 
in most washing and exposure tests su- 
perior to that obtained with the formula- 
tion used in the rest of this experiment, 
with the formulation including the Vat 
Olive T best of the three and that using the 
Vat Olive GGL second best. In a few 
tests dry crocking, and one of the wash- 
ing tests (AATCC Test No 3) all of 
the dyeings were equally good. These were 
the only dyeings made in this study with 
alternative formulations. All the samples to 
be discussed hereafter in the report were 
dyed with the basic pad formula given in 
the preceding paragraph. 








In dyeing the first series of samples, 
which were prepared by the 14 routings, 
the rolls were taken wet directly from the 
padder to the jig. The reducing bath was 
made up in each case to contain four 
pounds of caustic soda and ten pounds of 
sodium hydrosulfite (estimated volume 75 
gallons). Each roll was run four ends and 
sampled for shade. If, at this stage, the 
shade was found to be satisfactory the 
goods were given additional runs to achieve 
levelness; otherwise, necessary additions of 
reduced dyestuffs were made. As expected, 
the ease of achievement of shade varied 
with the prepare since the method of prep- 
aration influenced the dyeing properties of 
the cloth. Table II shows the extent to 
which such additions became necessary. 
Following the attainment of the full OD 
shade, the goods were rinsed and oxi- 
dized. The oxidizing bath contained two 
pounds of sodium bichromate and twenty 
pounds of 56% acetic acid. This, in turn, 
was followed by soaping at the boil four 
ends. No finishing of any kind was applied 
to these fabrics after dyeing. 


The primary purpose of the second series 
of dyeings was to determine how the pad- 
jig process, which provides great flexibility 
in shade manipulation, compares in the 
fastness properties obtained to three of the 
newer and more _ productive 
methods: pad-steam, Williams, and continu- 
ous booster. The fabrics in this series were 
dyed by all four procedures. 


continuous 


The roll for each method consisted of 
250 yards each of the optimum routing 
(Prepare No 4) using the two types of 
boil-off and of 10 yards each of the four- 
teen original undyed prepares, making a 
total of 640 yards for each batch. The 
fourteen 10-yard samples of the original 
prepares were attached between the 250- 
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yard samples of the optimum prepares. The 




















at give ts : : i a aes 
am pad-jig dyeing was more or less a repeti- TABLE IV 
ndix B. tion of the procedure followed in coloring EFFECT OF PREPARATION AND DYEING ON TENSILE PROPERTIES 
heienis the first series of samples. The details of —— STRENGTH OF PREPARED AND DYED - 
: ' e : . . W x F(10') 
i saa this method along with those of the three PREPARE STRENGTH OF a... oa 
continuous methods are outlined in Ap- Degree of GREIGE GOODS” 4 F Actual Actual Minus 
able at . i Merceri- (Lbs) WXF dvg Greige 
mo (Ve pendix C. No thie F (10°) Goods (2.68) 
ate One important difference should be noted 1 None 174.0. 156 2.71 176 154 2.71 +0.03 
between the dyeings of the first and second 2 22 174 155 2.70 174 172 2.99 +0.31 
igs was ‘ . o2 2A 22 178 172 3.06 177 173 3.06 + 0.38 
te series (in addition to the fact that four dye 3 30 176 163 287 163 170 «2.77 10.09 
- 4 . ald wii 4 55 158 158 2.50 176 184 3.24 +0.56 
susie methods were used for the second series and 5 i 163 147. 240 171 «165 ~ 2.82 0:14 
; } only one, the pad-jig, for the first): in the 6 22 173 154 2.66 159 150 2.38 —0.30 
‘riment, as a 7 22 170 162 2.75 169 179 3.02 0.34 
he Vee first series, all the samples were brought to 8 22 157 154 2.42 172 168 2.89 0.21 
P “— — . =e - 9 22 163 149 2.43 163 171 2.79 +0.11 
ing the as close a match as possible to the OD 7 10 55 175 1590 278 187 174 3.25 0157 
shade; in the second series no such effort 11 55 172 160 2.75 177 166 2.94 + 0.26 
a few ‘ 12 22 178 160 2.85 170 160 2.72 0.04 
omnis was made, each sample having been allowed 13 22 170 156 2.65 154 151 2.32 —0.36 
~<a to reach its own shade level. Thus it was AVERAGE 170 158 2.68 170 167 2.85 0.17 
ia ines possible in the second series to determine 
ly with the effect of prepare variations on the initial 
arene a 3. Since small vard- their fasine rather, linkst. washing, EFFECT OF PREPARE 
ples to reflectance of the samples. Since small yard st ss to weat ner, light . g ON LIGHT FASTNESS 
ae ages of fabric prepared by each of the 14 dry cleaning, chlorine, salt water, crocking, : : 
t were ; f ih ‘ ’ Cacia : Fade-Ometer Sunlight 
ian ie routings were included in this series of dye- and perspiration. The detailed test proce- Initial 
ings, as well as those prepared by the opti- dures appear in the AATCC Technical paring _, Peenume Peapenes 
, mum routing and its modification, evalua- Manual and Yearbook for 1947, but are re- best 110 4 and 11 4 
imples, ; ae : : 
P tion of the finished shade of these samples peated for convenience in Appendix D of — = - end © 
uting : : - 
i (before exposure) revealed the effect, on this report. In addition to these fastness — = ek ty 
om the oe ap , 2, 2A, 
“ the initial reflectance of the dyed shade, (a) __ tests, all the samples were tested, first in the 3, and 6 
was , ; 
f of prepare for a given dye method, (b) of  greige state and then after preparation and ®°°F®** - om 59 sae 
1 four ‘ r ° ° ee - : . we 
eal dye method for a given prepare and (c) of | dyeing, for tensile strength on a standard 2. EFFECT OF PREPARE ON WEATH- 
nds oO . ° + - ¢ . ~ mee 
78 combinations of the two. Scott tester. ERING FASTNESS——The samples pre- 
me 7 , , 
P ¥ d pared by the 14 routings were exposed for 
r a E Water-Repellent Treatments B_ Results of AATCC Evaluations — 60 hours in an Atlas Weather-Ometer with 
e, the é ai 
scala ‘ ' . , win arc. The temperature within the 
aie Three of the samples that were dyed as 1. EFFECT OF PREPARE ON LIGHT 4 ae — pi >y a : ° 
- ; ; ala : ; shine wa: = 2 samples were 
chieve part of the first series and the two samples FASTNESS——The first series of samples, speeneerns ~ oe ns P 
P ; : ‘ . nae : sprayed with water three minutes out of 
ons of in the second series prepared by the opti- prepared by the 14 original routings and : 
. . ae -. every 20. Another set of these samples was 
sected, mum routing and its modification were dyed by the pad-jig method, were evaluated : 4 
‘ : . . ; ; exposed outdoors at a 45° angle facing 
varied selected for water-repellent treatment to for light fastness by exposure in the Fade- i 
ie sae : gat : “ the sun from the middle of June to the 
' prep- determine what effect such a functional fin- | Ometer and by exposure to actual sunlight. : : g : 
: ; ? : ‘ middle of July, a period during which there 
ties of ish might have on colorfastness. The three The samples exposed in the Fade-Ometer ae 
ae age ae . eee : : were two rainy days and three cloudy days. 
ont to fabrics chosen from the first series included were examined at the end of 40 hours and Si, ; ; ’ 
i . In both Weather-Ometer and outdoor ex- 
ry. those prepared by two of the routings (Pre- at the end of each 10-hour period thereafter P No 4 sh pes 
, ; : ; S . sure tests, Pre o 4 show 2 bes 
ll OD pare Nos 4 and 11) found to be the best in until 110 hours had elapsed, by which time USS Seete, Fespase . oc the best 
: a ee stness. 
Sak, resistance to fading and by one (Prepare the fastest samples (Prepare Nos 4 and 11) . ? 
. ao No 13) which included a bleach and was _ began to show signs of fading. The samples 3. EFFECT OF PREPARE ON LAUN- 
aeeien found to be among the worst. All five sam- subjected to actual sunlight were exposed [)ERING FASTNESS——AII the prepares 
en. ples were treated with three of the five under glass, with part of the sample cov- were found to give good resistance to 
om scheduled water repellents from the Quar- _ ered, for 30 days at a 45-degree angle facing —_Jaundering as tested in the Launder-Ometer. 
pplied termaster Corps approved list (two of the — south. The Standard AATCC Wash Test No 3 
cationic type and one resinous type). The Visual examination of these light-fastness _ failed to bring about any significant change 
series applications in each case were made by a tests conducted by the AATCC gave the fol- in the shade of the samples. Another set of 
. pad- technical representative of the company sup- — Jowing rankings from best to poorest: fabrics was then given five launderings with 
bilit plying the repellent to assure conformance 
ibility 4 
nee with recommended procedures. 
of the The samples produced for this program TABLE V 
aeniins are delineated in Table III. OUTLINE OF QUARTERMASTER EXPERIMENTAL PROGRAM 
ntinu- CRITERIA 
QO YUT T Fastness 
were Il AATCC EVALAUTION Fastness Fastness to 
‘ = s Samples Used Initial to to Outdoor 
OF THE SAMPLES Phase Effect of (See Table III) Reflectance Laundering* Scrubbing Exposure** 
od of re ae ate ce et a aaa tac 
1 Prepare Series Ia = 
uting A Test Methods Series IIb x x x 
es of il. ; 
§ The test methods used for all the samples 7 iat amanda ” - - 
cael by the AATCC research staff at Lowell, 3 Dye Method Series IIb x x x 
ng a . 
. Mass, included the standard fastness tests 4 Water repel- Series Ib x x 
e Aa ; ; 
nse of the Association and also a series of _ ae ee - - 
gina tensile-strength tests. The materials were _*Both regular mobile laundering and chlorine laundering. , : 
250- i ? 7 **Under glass, exposed to weather, and exposed to weather but treated for mildew resistance. 
evaluated on a visual basis to determine 
1953 
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a soap and caustic soda solution instead of and chlorine launderings made all the sam- the final Launder-Ometer test the fabrics 
soap and soda ash. Then still another set ples somewhat greener but failed to show a were subjected to a treatment of chlorine, 
was washed with chlorine. The caustic soda _ difference among the various prepares. In which made all of them browner. 





TABLE VI 
EVALUATION OF FASTNESS OF ALL FOURTEEN PREPARES AND DYE METHODS 








Dye 
Method 
(Combined 
—_--eronn Average 
Prepare Number 1 2 2A 3 a 5 6 7 8 9 10 11 12 13 of 14 
Degree of Mercerization 0 22 22 30 55 0 22 22 22 22 55 55 22 22 Prepares) 
METHOD CRITERIA % INCREASE IN APPARENT LUMINOUS REFLECTANCE* Amt Rank 
1. Initial Reflectance 
(App Refl %) 
Amount 14.0 11.0 11.4 9.4 9.8 13.7 9.8 10.9 12.1 11.9 9.5 9.2 13.0 12.4 11.3 2.5 
Rank 14 7 8 2 4.5 13 4.5 6 10 9 3 1 12 11 
2. After Laundering (20th 
Cycle) 
PAD JIG a. Regular 
Amount 10.0 13.7 13.0 15.3 14.6 10.7 18.7 10.6 10.8 7.8 13.4 14.1 8.1 11.5 12.3 2 
Rank 3 10 8 13 12 5 14 4 6 1 9 11 2 7 
b. Chlorine 
Amount 16.2 23.0 22.0 23.5 20.3 18.3 25.5 18.3 17.1 17.4 19.9 22.5 18.1 26.7 20.6 2 
Rank 1 11 7) 12 8 $5 3 S35 32 3 7 10 4 14 
3. Scrub Fastness (100 Cycles) 
Amount 8.9 9.3 6.1 11.6 17.8 23.4 9.4 5.9 13.6 12.1 25.3 166 15.9 14.3 13.6 1 
Rank 3 4 2 6 12 13 5 1 8 7 14 11 10 9 
1. Initial Reflectance 
(App Refi %) 
Amount 16.6 10.9 10.5 10.4 10.9 17.1 10.5 10.9 10.0 10.1 95 10.0 10.7 10.5 11.3 2.5 
Rank 13 11 7 5 11 14 7 11 a5 4 1 2.5 9 7 
2. After Laundering (20th 
Cycle) 
PAD STEAM a. Regular 
Amount 20.7 17.2 17.4 16.6 14.2 22.8 22.2 15.1 18.0 17.1 17.9 15.8 8.0 19.9 17.3 a 
Rank 12 7 8 5 2 14 13 3 10 6 9 4 1 11 
b. Chlorine 
Amount 42.7 24.4 27.5 25.5 28.1 35.3 32.4 27.9 27.4 27.9 34.5 15.9 27.2 28.9 29.0 4 
Rank 14 2 6 3 9 13 11 73 §& 73 i 1 4 10 
3. Scrub Fastness (100 Cycles) 
Antount 10.3 11.9 6.6 21.1 10.9 13.7 11.6 18.5 16.6 21.2 21.5 5.8 8.7 15.2 13.8 2 
Rank 4 7 2 12 5 8 6 11 10 13 14 1 3 9 
1. Initial Reflectance 
(App Refi %) 
Amount 16.3 14.0 14.6 13.0 13.2 16.0 13.8 14.0 14.5 14.3 11.2 12.7 14.7 15.2 14.1 a 
Rank 14 6.5 10 3 - 13 5 65 9 8 1 2 11 12 
2. After Laundering (20th 
Cycle) 
a. Regular 
WILLIAMS Amount 14.8 6.0 9.1 8.3 12.9 12.3 8.1 94 93 12.9 10.9 9.5 8.8 12.0 10.3 1 
Rank 14 1 5 3 12.5 11 2 7 6 12.5 9 8 4 10 
b. Chlorine 
Amount 23.5 14.9 12.3 11.7 17.1 17.3 18.1 16.8 12.8 19.6 18.8 16.8 17.3 15.6 16.6 1 
Rank 14 4 2 1 8 95 11 65 3 13 12 6.5 9.5 5 
3. Scrub Fastness (100 Cycles) 
Amount 11.9 8.1 18.2 39.1 84 14.0 13.0 11.4 12.8 16.0 18.7 21.4 14.5 21.6 16.4 3 
Rank 4 1 10 


14 2 * 6 3 5 9 11 12 8 13 





1. Initial Reflectance 
(App Refl % 








Amount 13.9 9.9 10.5 9.0 9.0 11.9 10.5 9.2 9.9 10.0 8.1 8.5 99 104 10.1 1 
Rank 14 7 11.5 3.5 a5 8 11.5 5 7 i) 1 2 7 10 
2. After Laundering (20th 
Cycle) 
a. Regular 
CONTINUOUS Amount 12.3 20.3 14.8 15.6 12.6 16.6 20.5 16.1 17.7 17.9 17.8 15.0 18.5 16.6 3 
BOOSTER Rank 1 13 3 5 2 8 14 6** 7 9 11 10 4 12 
b. Chlorine 
Amount 25.2 21.3 39.3 16.7 21.7 23.7 243 23.3 193 2389 225 327.2 226 3 
Rank 13 6** 4 zee 6325 1 5 10 12 9 23 ti 8 14 
3. Scrub Fastness (100 Cycles) 
Amount 28.6 21.9 22.8 41.4 33.3 17.9 22.3 26.2 42.6 13.2 22.1 13.9 14.3 20.2 24.3 4 
Rank 11 6 9 13 12 4 8 10 14 1 7 2 3 5 
1. Initial Reflectance 
(App Refi %) 
Amount 52 31.5 2118 1035 10.7 4:7 112 113 114 114 9.6 10.1 12.1 12.1 
Rank 14 7 10 3 4 13 5 6 8.5 8.5 1 2 a5 115 
2. After Laundering (20th 
COMBINED Cycle) 
AVERAGE a. Regular 
(Over all Amount 14.5 14.33 13.6 14.0 13.6 15.6 17.4 11.7 13.6 13.9 15.0 143 10.0 15.5 ' 
4 methods) Rank 10 8.5 4 7 4 13 14 2 4 6 11 8.5 1 12 i 
b. Chlorine 
Amount 26.9 20.8 20.8 20.2 21.2 22.4 24.4 21.7 20.5 22.1 23.1 19.8 21.3 24.6 
Rank 14 4.5 4.5 2 6 10 12 8 3 9 11 1 7 13 
3. Scrub Fastness (100 Cycles) 
Amount 449 126 134 263 176 173 14.1 155 214 186 219 44 134 178 
Rank 6 1 2.5 14 10 9 4 7 12 8 13 5 25 #1 


* Evaluations on Hunter Multipurpose Reflectometer using the Green Filter. 
** Estimated rank since no value obtained. 
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TABLE VII 


EFFECT OF MERCERIZATION ON FASTNESS 


DEGREE OF MERCERIZATION 


























-0 22 - 30 55 -- 0 22 30° —— 55 
No of Prepares in Group: -2- 8 1 3 — 2 - 8 1 eS eee 
Min Max Avg Min Max Avg Avé Min Max Avg Min Max Avg Min Max Avg Avé Min Max Avg 
% INCREASE IN APPARENT REFLECTANCE* 
CRITERIA — - — —PAD JIG- - —- WILLIAMS —— 
1. Initial Reflectance (App Refl %) 13.7 14.0 13.9 9.8 13.0 11.6 94 9.2 98 9.5 16.0 16.3 16.2 13.8 15.2 14.4 13.0 11.2 13.2 12.4 
2. After Laundering (20th Cycle) 
a. Regular 10.0 10.7 10.4 7.8 18.7 11.8 15.3 13.4 14.6 14.0 12.3 14.8 13.6 60 129 95 83 95 12.9 11.1 
b. Chlorine 16.2 18.3 17.3 17.1 26.7 21.0 23.5 19.9 22.5 20.9 17.3 23.5 20.4 12.3 19.6 15.9 11.7 16.8 18.8 17.6 
3. Scrub Fastness (100 Cycles) 8.9 23.4 16.2 5.9 15.9 10.8 11.6 16.6 25.3 19.9 11.9 14.0 13.0 8.1 21.6 14.5 39.1 84 21.4 16.2 
———PAD STEAM - --- CONTINUOUS BOOSTER —-— 
1. Initial Reflectance (App Refl %) 16.6 17.1 16.9 10.0 10.9 10.6 104 9.5 10.9 10.1 11.9 13.9 12.9 9.2 105 10.0 9.00 81 9.0 8.5 
2. After Laundering (20th Cycle) ; 
a. Regular 20.7 22.8 21.8 8.0 22.2 16.9 16.6 14.2 17.9 16.0 12.3 16.6 14.5 14.8 20.5 17.6 15.6 12.6 17.9 16.1 
b. Chlorine 35.3 42.7 39.0 24.4 32.4 28.0 25.5 15.9 34.5 26.2 18.7 25.2 22.0 21.3 27.2 23.5 19.3 23.9 20.8 
3. Scrub Fastness (100 Cycles) 10.3 13.7 12.0 6.6 21.2 13.8 21.1 5.8 21.5 12.7 17.9 28.6 23.3 13.2 42.6 22.9 41.4 13.9 33.3 23.1 


* Evaluations on Hunter Multipurpose 


Reflectometer using the green filter. 








TABLE 


VIIA 


EFFECT OF MERCERIZATION ON FASTNESS 
(Combined Average of 4 Dye Methods) 


DEGREE OF MERCERIZATION 
0 22 30 55 





No of Prepares in Group: 2 8 1 3 


CRITERIA 


Initial Reflectance (App Refi %) 
After Laundering (20th Cycle) 
a. Regular 
b. Chlorine 
3. Scrub Fastness (100 Cycles) 


Ne 


AVG % INCREASE 
IN APPARENT REFLECTANCE* 


15.0 11.7 10.5 10.1 
15.1 14.0 14.0 14.3 
24.7 22.1 20.2 21.4 
16.1 15.5 28.3 18.0 


* Evaluations on Hunter Multipurpose Reflectometer using the green filter. 





4. EFFECT OF PREPARE ON FAST- 
NESS TO OTHER DESTRUCTIVE 
AGENTS In a series of tests designed 
to determine fastness to dry cleaning, salt 
water, and crocking (wet and dry), and 
resistance to perspiration (acid and alka- 
line), the AATCC found the samples pre- 
pared by all the 14 routings to be equally 
good. The details of these test methods are 
outlined in Appendix D. 





5. EFFECT OF DYE METHOD ON 
FASTNESS—No significant differences in 
fastness were found on the basis of visual 
examination among the samples dyed by 
the four methods, pad-jig, pad-steam, Wil- 
liams, and continuous booster, after a com- 
mon prepare routing. In light fastness the 
pad-jig method showed a slight superiority, 
but this did not become evident until the 
samples had been exposed in the Fade- 
Ometer for 90 hours or more. 

Inasmuch as the specification for this fab- 
ric at the time the AATCC work was done 
required the fabric to resist only 40 stand- 
ard fading hours in the Fade-Ometer, it was 
the conclusion of the AATCC that the slight 
superiority of the pad-jig method at 90 
hours was not of practical significance from 
a military viewpoint. However, later studies 
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have indicated that a much higher degree of 
fastness is required for military fabrics. 
Specification MIL-C-557A states that the 
production sample must be exposed together 
with a standard sample for twice the number 
of hours required to produce a break in the 
shade of the test sample or for 104 hours, 
whichever is the lesser. Because the stand- 
ard sample now used has much more than 
90 hours fading resistance, differences be- 
tween dye methods after this period are 
considered of importance. 


6. COMBINED EFFECT OF PREPARA- 
TION AND PAD-JIG DYEING ON TEN- 
SILE STRENGTH Tensile - strength 
tests were made on the greige fabrics and 
on the samples from the first series, which 
were prepared by the 14 routings and dyed 
by the pad-jig method. The results (aver- 
ages of five determinations taken in different 
yarn sections of the fabric) as shown in 
Table IV indicate an excessive variability of 
the greige goods that soakes it difficult to 
draw positive conclusions. However, when 
the average strength of the greige fabric 
(warp strength times filling strength equals 
26,800 Ibs) is taken as a base line, it appears 
from Table IV that, in general, merceriza- 
tion somewh?: increases the strength of the 
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fabric (e g, Prepare Nos 4, 10), while chlo- 
rine bleaching (Prepare No 13) decreases 


it. 


IV QUARTERMASTER 
EVALUATION OF THE 
SAMPLES 


Additional tests were planned to be con- 
ducted at the conclusion of the AATCC 
experiments to extend the study of these 
samples to include a series of integrated 
laboratory and outdoor exposure tests which 
would more clearly simulate the conditions 
of field use of the fabrics. 

The availability of the Hunter Reflectom- 
eter at the Quartermaster Laboratory made 
possible a quantitative evaluation of the 
samples which might show trends not evi- 
dent in a visual inspection. All reflectometer 
measurements were made with use of the 
green filter. The Quartermaster studies in- 
cluded: (1) initial reflectance measurements 
of the fabrics in the second series, which 
were prepared by all the routings, dyed by 
all the methods and allowed to reach their 
own shade level; and (2) measurements of 
the increase in reflectance brought about in 
all the samples by laundering, scrubbing 
and outdoor exposure. The original reflect- 
ance values are shown in per cent of the 
reflectance of magnesium oxide; fading 
values are shown as per cent increase in 
reflectance over the original (unfaded) 
sample. 

Hence, the general plan of the Quarter- 
master program was to determine by means 
of four criteria (initial reflectance, launder- 
ing fastness, scrub fastness, and exposure 
fastness) the effect of variations in prepare 
routings, of two types of boil-off following 
the optimum routing, of four dye methods, 
and of three different water-repellent com: 
pounds. The Quartermaster evaluation 
program is outlined in Table V. 
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TABLE VIII 


EVALUATION OF FASTNESS OF SIX REPRESENTATIVE PREPARES AND DYE METHODS 


Prepare Number 1 2 
Degree of Mercerizatior 0 22 
CRITERIA 
1. Initial Reflectance (App Refl %) 
Amount 14.0 11.0 
Rank 6 3 
2. After Laundering (20th Cycle) 
a. Regular 
Amount 10.0 13.7 
Rank 1 5 
b. Chlorine 
Amount 16.2 23.0 
Rank 1 5 
3. Scrub Fastness (100 Cycles) 
Amount 8.9 9.3 
Rank 1 2 
4. Exposure (33,750 Langleys) 
a. Under Glass 
Amount 40.0 52.1 
Rank 1 5 
b. Direct 
Amount 52.6 72.6 
Rank 1 3 
c. Direct —.Mildew Treated 
Amount 48.7 102.0 
Rank 1 5 
1. Initial Reflectance (App Refl %) 
Amount 16.6 10.9 
Rank 6 4.5 
2. After Laundering (20th Cycle) 
a. Regular 
Amount 20.7 17.2 
Rank 6 2 
b. Chlorine 
Amount ‘i 49.7 24.4 
Rank 6 1 
3. Scrub Fastness (100 Cycles) 
Amount 10.3 11.9 
Rank 1 3 


Dye Method 

(Combined 
4 8 10 13 Average 1 
55 22 SS 22 of 6 Prepares) 0 


% INCREASE IN APPARENT LUMINOUS REFLECTANCE* 


Amt Rank 
PAD JIG - —_ +s — 
9.8 12.1 9.5 12.4 a1.8 3 16.3 
2 4 1 5 6 
14.6 10.8 13.4 11.5 12.3 2 14.8 
6 2 4 3 6 
20.3 17.1 19.9 26.7 20.5 2 23.5 
4 2 3 6 6 
17.8 13.6 25.3 14.3 14.9 3 11.9 
5 3 6 a 3 
53.8 43.3 465 41.3 46.2 
6 3 a 2 
54.0 100.0 96.4 86.7 77.1 
2 6 5 4 
100.0 106.4 81.3 84.7 87.2 
4 6 2 3 
PAD STEAM —— man ae 
10.9 10.0 9.5 10.5 11.4 2 13.9 
4.5 2 1 3 6 
14.2 18.0 17.9 19.9 18.0 ~ 12.3 
1 4 3 5 1 
28.1 27.4 34.5 28.9 31.0 os 25.2 
3 2 5 4 5 
209 166 21.5 15.2 14.4 2 28.6 
2 5 6 4 4 


* Evaluations on Hunter Multipurpose Reflectometer using the Green Filter. 


** Estimated rank since no value obtained. 


Dye Method 
(Combined 
Average 
of 6 Prepares) 


2 a 8 10 13 
22 55 22 55 22 


Amt Rank 
WILLIAMS — - —= 
14.0 13.2 14.5 11.2 15.2 14.1 4 
3 2 4 1 5 
6.0 12.9 9.3 109 12.0 11.0 1 
1 5 2 3 4 
14.9 17.1 12.8 188 15.6 17.1 1 
2 4 1 5 3 
8.1 84 12.8 18.7 21.6 13.6 1 
1 2 4 5 6 
______CONTINUOUS BOOSTER— a 
99 90 99 81 104 102 1 
35 2 35 1 5 
20.3 12.6 16.1 17.9 185 163 3 
6 2 3 4 5 
19.3 24.8 19.3 27.2 23.2 3 
3** 15 4 15 6 
21.9 33.3 42.6 22.1 20.2 28.1 4 
5 6 3 1 





A Test Methods 


1. INITIAL REFLECTANCE AFTER 
DYEING The original reflectance meas- 
urements of the samples that were allowed 
to reach their own shade level were made 
by means of the Hunter Reflectometer. 


2. FASTNESS TO LAUNDERING 
All the samples in both series were laun- 
dered 20 times by the standard simulated 
mobile-laundering procedure, which is de- 
scribed in detail in Appendix F. A second 
series of launderings was carried out by the 
same procedure except for the addition of 
sodium hypochloride solution to give 0.3 
per cent available chlorine. 

The samples were measured to show their 
increase in reflectance after the 1st, 3rd, 5th, 
7th, 10th, 15th and 20th laundering cycles. 
In the mobile-laundering procedure not all 








the specimens in a given load are affected 
to the same extent, some being considerably 
degraded by wet mechanical action and 
others being protected from this action by 
the cushioning and protective effect of sur- 
rounding specimens and by the shock ab- 
sorbing effect of the suds. In an effort to 
obtain representative samples for reflectance 
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TABLE VIIITA 
EVALUATION OF FASTNESS OF SIX REPRESENTATIVE PREPARES 
(Combined Average of 4 Dye Methods) 


Prepare Number 1 
Degree of Mercerization 0 


CRITERIA 


1. Initial Reflectance (App Refi %) 
Amount 
Rank 
2. After Laundering (20th Cycle) 
a. Regular 
Amount 
Rank 
b. Chlorine 
Amount 
Rank 
3. Scrub Fastness (100 Cycles) 
Amount 
Rank e 
4. Exposure (33,750 Langleys) 
a. Under Glass 
Amount 
Rank 
b. Direct 
Amount 
Rank 1 
c. Direct — Mildew Treated 
Amount ; 
Rank 1 


15.2 
6 


te _ 
wR OD HF 
© on 


~ 
© 


IN APPARENT 


2 a 8 10 13 
22 55 22 55 22 


% INCREASE 
LUMINOUS REFLECTANCE* 


11.5 10.7 11.6 9.6 12.1 
3 2 4 1 5 
14.3 13.6 13.6 15.0 15.5 
3 1.5 1.5 5 6 
20.8 21.2 20.5 23.1 24.6 
2 3 1 4 5 
12.8 17.6 21.4 21.9 17.8 
1 3 5 6 4 
§2.1 53.8 43.3 46.5 41.3 
5 6 3 4 2 
72.6 54.0 100.0 96.4 86.7 
3 2 6 5 4 
102.0 100.0 106.4 81.3 84.7 
5 4 6 2 3 


* Evaluations on Hunter Multipurpose Reflectometer using the Green Filter. 





measurements, at least 50 specimens (each 
15 inches square) for each variable were 
laundered. The reflectance of five randomly 
selected specimens was determined before 
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laundering. At the end of each of the seven 
laundering end points, all the specimens 
were examined visually by routine shade- 
evaluation techniques under 7500° K light 
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Figure 1 of this kind. Instead, they were allowed to 
Testing for Scrub-Resistance receive comparable amounts of radiant 
4. FASTNESS TO OUTDOOR EXPO- energy being exposed to 7,500, 15,000, 


and a dispersion established with the most 
degraded at one end and the least degraded 
at the other. Five samples closest to the 
mean were withdrawn for reflectance meas- 
urement, and all except one were returned 
to the laundering process with sufficient 
ballast to maintain a constant load. The 
maximum difference in any of the samples 
at any given end point, as determined on 
the Hunter Reflectometer, was approxi- 
mately two per cent. One per cent change in 
reflectance at the 10-per cent reflectance 
level constitutes 0.8 NBS unit of color 
difference. 





3. FASTNESS TO SCRUBBING The 
scrub-resistance test was used to determine 
the degree of color penetration achieved in 
each prepare. This test, originally developed 
during the war to evaluate the durability of 
pigmented-resin-emulsion finishes, was re- 
sorted to here in the absence of a more 
reliable procedure. The apparatus used for 
this test is shown in Figure 1. 

The test consists briefly of subjecting a 
4-by-7-inch specimen to the reciprocating 
action of a surgical brush with nylon 
bristles. The specimen is mounted on the 
machine wet, and, to keep the specimen 
wet during scrubbing, water containing a 
small quantity of wetting agent is poured 
over it. The fabrics in this experiment were 
run for 25, 50, and 100 scrub cycles, rinsed 
after each end point, dried, and measured 
for reflectance change on the Hunter Re- 
flectometer. Because the rankings of the 
samples were not significantly different at 
the three end points, and because differences 
among the samples were most pronounced 
after 100 cycles, this end point only is con- 
sidered in the report for scrub-fastness 
evaluations. Further details of the scrub test 


are given in Appendix E. 
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Virginia, from June 1948 to January 1949. 
Fabrics from the first series prepared by six 
representative routings (Prepare Nos 1, 2, 
4, 8, 10 and 13) and fabrics from the second 
series prepared by the optimum routing 
(Prepare No 4) with two types of boil-off 
and dyed by all four methods were chosen 
for this exposure study. 

Three series of exposures were made on 
each of the samples: 1) exposed under 
Vycor glass, which transmits all solar radia- 
tion and protects the samples only from 
direct precipitation; 2) completely ex- 
posed to the elements; and 3) exposed to 
the elements, but protected from mildew 
attack by treatment of the fabric before 
exposure with 2 per cent dihydroxydi- 
chlorodiphenylmethane applied from an 
isopropyl! alcohol solution. 


The samples were not exposed for equal 
periods of time as is customary for studies 


22,500, 33,750, and 45,000 Langleys (gram 
calories per square centimeter). A tolerance 


SURE 
selected group of the samples at Fort Lee, 


Exposure tests were made on a 





eee UEEE IEEE 


TABLE IX 
EFFECT OF TYPE OF BOIL-OFF ON FASTNESS 


Boil-Off Boil-Off c 
Progressive Open Mathieson Progressive Open Mathieson 
Amt Rank Amt Rank Amt Rank Amt Rank 


% INCREASE IN APPARENT LUMINOUS REFLECTANCE* 
- WILLIAMS . 


——- PAD JIG -—— 
1. After Laundering (20th Cycle) 
a. Regular 10.0 1 14.0 2 8.3 1 11.5 2 
b. Chlorine 27.0 1 27.3 2 13.0 1 28.8 2 
2. Scrub Fastness (100 Cycles) 20.0 1 20.1 2 31.4 2 28.7 1 
3. Exposure (33,750 Langleys) 
Under Glass 84.2 1 88.1 2 83.6 2 64.4 1 
Direct 109.7 1 117.3 2 105.5 2 94.2 1 
Direct — mildew treated 106.2 1 110.8 2 103.6 2 91.0 1 
———PAD STEAM————— -——CONTINUOUS BOOSTER 
1. After Laundering (20th Cycle) 
a. Regular 14.1 1 15.1 2 14.3 1 14.4 2 
b. Chlorine 26.5 1 29.1 2 23.1 1 24.9 2 
2. Scrub Fastness (100 Cycles) 15.4 1 22.6 2 39.8 2 29.1 1 
3. Exposure (33,750 Langleys) 
Under Glass 70.3 1 108.3 2 65.1 2 50.7 1 
Direct 113.8 1 140.5 2 70.9 2 70.8 1 
Direct — mildew treated 110.3 1 134.5 2 71.7 2 62.1 1 


* Evaluations on Hunter Multipurpose Reflectometer using the Green Filter. 
eS 
aS 
TABLE IX A 
EFFECT OF TYPE OF BOIL-OFF ON FASTNESS 
(Combined Average of 4 Dye Methods) 
Boil-Off 


Progressive Open 
CRITERIA Amt Rank Amt 


Mathieson 
Rank 


AVG % INCREASE 
IN APPARENT LUMINOUS REFLECTANCE* 
1. After Laundering (20th Cycle) 


a. Regular 11.7 1 13.8 2 

b. Chlorine 22.4 1 27.5 2 

2. Scrub Fastness (100 Cycles) 26.7 2 25.1 1 
3. Exposure (33,750 Langleys) : 
Under Glass 75.8 1 77.9 2 

Direct 100.0 1 105.7 2 

Direct — mildew treated 98.0 1 99.6 2 





* Evaluations on Hunter Multipurpose Reflectometer using the Green Filter. 
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ULTRA- VIOLET 


(AS MEASURED BY MISGH PHOTO CELL) 


IN SUNLIGHT 





CALORIES / DAY 


JUWE JULY AUC. SEPT. OCT nV 


MONTHS OF TWE YEAR 
Figure 2 


of +500 Langleys was allowed at the time of 
removing the samples from exposure. The 
concept of evaluating exposed samples on 
the basis of radiant energy received rather 
than on the basis of time of exposure is one 
recently adopted by the Quartermaster 
Corps. It has the advantage of permitting a 
valid comparison to be made between sam- 
ples exposed at different times of the year 
without regard for variations in such expo- 
sure conditions as temperature, amount of 
ultraviolet radiation, and amount of pre- 
cipitation. 

Since enough filters were not available 
for simultaneous exposure of all the sam- 
ples, as many samples as could be accom- 
modated were exposed until they had re- 
ceived the prescribed number of Langleys. 
To save time the samples put out first were 
allowed to receive the maximum number of 
Langleys (approximately 45,000); then, as 
they were withdrawn, their filters were used 
for the samples to be exposed to lesser 
amounts of radiation. 

The validity of comparing samples ex- 
posed at different times and under different 
conditicns but to comparable amounts of 
radiant energy is demonstrated by Figures 
‘2 and 3. Figure 2 shows that from month 
to month during the exposure period there 
were considerable variations in the amount 
of ultraviolet radiation (which is known 
to be a major cause of fading) received by 
the samples. Figure 3 shows that, in spite 
of this and other variations in exposure con- 
ditions, the average luminous reflectance of 
all the samples exposed to comparable 
quanta of radiant energy was similar even 
for different times or lengths of exposure. 

A description of the preparation of the 
samples for exposure and a record of the 
weather conditions prevailing at the time 
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7564 gm. cal./em 


TOTAL APPARENT LUMINOUS REFLECTANCE (%)* 
@ 
48 7638 gm. col. /em® 


13 DEC. ‘48 - 24 JAN ‘49 
10 JUNE ‘48-29 JUNE’ 


bec JAN 
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16 SEPT ‘46-14 OCT. ‘46 
10 JUNE ‘48-21 JULY ‘48 
16 SEPT. '48- 11 DEC.'48 
10 JUNE ‘48 ~- 16 AUG ‘48 


25 OCT'’48- 2 JAN 


Figure 3 


Tota! apparent reflectance measurement of samples exposed 


for different periods 


* Eva‘uations on Hunter Multipurpose Reflectometer using the green filter 


of exposure (including total solar radiation; 
radiation in each band of the spectrum— 
visual, ultraviolet, and infrared; total daily 
precipitation, number of times samples were 
wet with dew or rain; and temperatures) 
are given in Appendix E. 


B Results of the Quartermaster 
Evaluations 


The results of the Quartermaster evalua- 
tions are summarized in Tables VI through 
X, in which are shown the original apparent 
luminous reflectance of those samples al- 
lowed to reach their own shade level and 
the per cent increases in reflectance brought 
about in all the samples by laundering, 
scrubbing, and outdoor exposure. 

Table VI shows the results for the initial 
reflectance, laundering resistance, and scrub 
fastness of the fabrics in the second series, 
which were prepared by the 14 routings and 
dyed by the four methods. The data are 
summarized at the bottom of the table to 
indicate the average fastness after any pre- 
pare for all dye methods and for any dye 
method after all prepares. 

In Table VII the prepares are grouped 
according to degree of mercerization to 
show the effect of this important prepare 
element on fastness. These data are sum- 
marized in Table VIIA, which shows the 
average effect of mercerization on dyeings 
by all dye methods. 

For more detailed study of the prepares 
and dye methods, fastness data are shown 
in Table VIII for six representative rout- 
ings (Nos 1, 2, 4, 8, 10 and 13) as dyed by 
all methods, and these values are sum- 
marized in Table VIIIA to indicate the 
averages for dyeings made by the four dye 
methods after all six prepares. 
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Table IX and IXA show fastness data 
and their averages for dyeings by the four 
methods made after the optimum prepare 
(No 4) using two types of boil-off (pro- 
gressive open and Mathieson). 


Similar values to show the effect of three 
different water-repellent compounds 
colorfastness are given in Table X for fab- 
rics prepared by three routings (Nos 4, 11, 
and 13) and dyed by the pad jig-method, 
and for fabrics prepared by the optimum 
routing (No 4) and its modification and 
dyed by all four methods. Average values 
are shown at the bottom of Table X. 


on 


In all these tables the prepares and dye 
methods are ranked in the order of initial 
reflectance or fastness to the particular de- 
grading action, with the best indicated by 
the lowest rank numbers. 


1. EVALUATION OF THE PREPARES 
The values shown in the tables on the 
effect of prepare as evaluated by the various 
criteria are presented graphically in Fig- 
ures 4 to 7 inclusive using the six repre- 
sentative prepares as a basis. In Figure 4 
the values obtained for these prepares are 
shown for each of the four dye methods, 
and in Figure 5 the data for each of the six 
prepares are averaged over all the dye meth- 
ods. These data indicate that in many cases 





the degree of mercerization is an important 
factor in determining the initial reflectance 
or colorfastness provided by a given prepare 
routing. Therefore the bars in these two 
figures are presented in the order of increas- 
ing mercerization, and in Figure 6 the aver- 
age values for all of the original 14 prepares 
with a given degree of mercerization are 
plotted to show how the color and color- 


fastness characteristics of the fabric are in- 


August 3, 1953 






PAD JI 


os & 


INCREASE” 





* Evalu: 
fectomete! 


° 


3 $ 3 


% INCREASE (APPARENT LUMINOUS REFLECTANCE)” 
° 





* Eva! 
flectome 
** Pa: 


August 





Proceedings of the American Association of Textile Chemists and Colorists 


PAD JIG 





(20th Cycle) 


Laundering—Regular 


Initial reflectance 











< 
35 
22 . 
5S r 
Q I~ 
J 
2 4 
= = 
— leo (/) 
5 oe 
Lf 
< 
WU Fa 
» WMA,” 
= MMMM 
pod WLLL 
cen Vs 
CMM, 
2 
e SVIYON 
3 
=e 
z 
3 = V) 
= en 
_& 
< 
a LLL (y 
= dam,” 
= VL” 
= WUC 


GWU 000001100 Sg 





1288 4 0 


2 


oc F co #2 


JONVLOFTIIY = LNFUVdd¥ 


2 
0 


ost 


E 
Exposure 
(33750 Langleys) 


Cc 


Laundering 


Scrub fastness 


Chlorine 


(20th Cycle) 


(100 Cycles) 


= YY» 
5 x 
2 ~ 
Qa 
a) 
an 
S of 
* =f 
mad 
a 
> 
=3 = 
aa = 


0 


~ NN 
































LISVIUON % £ 
o ee 
” ° 
2 - en 
$= = os 
= : 7. 
a ~ 4” 
- £E 
e “ -o 
. 5 3% 
: 2) Bal 2 
3 « io] 
~ ~W @el a 
-© 9: 
Wd a Ae ti << 
- - . 
oz Wa Ln 1 ae 
== ge aA. oo 
~ s@c 
- — 
— Bae |S 
_ 2 3 
- Beles 
2 2 d @'y 
os ©. oo 
; -= £2] 16 
: ~ 2/8 
* i f == 
Vv 
sea 3 ON 
JISVIYONI % as 
% Le] 
i - 
5” & 
% 
$ 2 a - 
8 4(FONVL93133¥ SNONINNT LNZUWdV) 
5 3SV3¥0N1 % 
2 
W Se 
r 22 o 
I E 
MM Yigg WEA? «6S 5 
WL eos W Eg rT) 
sso —— of = bo 2 
CMM pss o a > 
Co tit. PEs) c 
VM LLLP ae 7] 
e | = 
ete 35 = 
—kx OS 7 
30 
aa" «(Sh 
wamases BS 
‘ioe mi § 
“4SVRUONI % oz 
> & s 4» oa 2 of uo ¢ vs 
Sf F288 FF4nyses Fs 
4 T=) ve am & “eo ss "= 
-— — - a ~wnwu Pe & . Sf 7 OS 








PREPARES 


Exposure, direct* * 


Exposure, direct* * (Mildew-treated) 


x* 


Exposure under glass 


Scrub fastness 


(100 Cycles) 


(33750 Langleys) 


(33750 Langleys) 


(33750 Langleys) 


rious 


La” ZZzztta* 





100 








al 
- 
a 
¥ 
= 


meth- 








cases 


1) ul , 





Tr 


Ul 


yrtant 
‘tance 
epare 
> two 
creas- 
aver- 
pares 


PREPARES 


Figure 5 
Effect of prepares on fastness 


1 are 


Multipurpose Re- 


g the green filter. 


-olor- 


* Evaluations on Hunter 


flectometer usin 


re in- 


4 
4 


1 


metr 


dve 


verage 


** Pad jig method only. 





P501 


AMERICAN DYESTUFF REPORTER 


August 3, 1953 


1953 


Proceedings of the American Association of Textile Chemists and Colorists 











fluenced by this important element of the 30 
prepare routing. All the fading data in 
Figures 4, 5, and 6 are based on the reflect- 
ance increase noted at the end of the fading 
test (i e, after 20 laundering cycles and 
after exposure to 33,750 Langleys of radia- 
tion). Figure 7 shows the pattern of fading 
during the course of the launderings and 
exposures for the six representative pre- 
pares averaged over the four dye methods. 

(a) Initial Reflectance After Dyeing. 
The initial reflectance values, as shown in 
Figures 4 and 5, and especially Figure 6, 
indicate that the depth of shade achieved is 
improved with increasing degrees of mer- 
cerization. The rankings of the 14 prepares 
over all the dye methods from best to worst 
as shown at the bottom of Table VI is 
almost exactly in the order of decreasing 
mercerization. 

(b) Fastness to Laundering. The 
laundering data are shown in Figures 4 to 


SCRUB FASTNESS 30 





(APPARENT LUMINOUS REFLECTANCE)” 


INCREASE 


*le 


7 inclusive. Comparison of Figure 4 with 
Figure 5 shows that the rankings of the 
prepares averaged over all the dye methods 
are often quite different from the rankings 
of the prepares for a given dye method. This 
is because the choice of prepare is largely 
dependent on the dye method used. A dye 
method which induces surface dyeing seems 
to require a milder preparation of the fabric 
than one in which good penetration of the 
dyestuff is achieved. In spite of these con- 
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dering fa: 
siderations certain generaf observations can INITIAL REFLECTANCE (%) 
be made from the data on the effect of pre- 
pare on laundering fastness: 

i Chlorine bleaching produces 
poor fastness to laundering as shown by 
Prepare No. 13. 
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ii Mercerization improves laun- 
dering fastness as shown in Figure 4. 

iii Kier boiling (Prepare No 
12, Table VI) and the progressive open- 
boil-off process seem to produce the best 
results. 

iv The sequence of boil-off and 
mercerization does not seem to be signifi- 
cant according to the similarity of results 
for Prepares 4 and 10. 

Figure 7, which shows the rate-of-fading 
curves for the 20 launderings, indicates that 
for realistic values it is necessary to carry 
the launderings on to the 20th cycle, for it 
is not until this point is reached that most 
of the curves begin to level off; even here 
some of the samples are still continuing to 
lighten. It is of interest to note that these 
curves, as well as those for outdoor expo- 
sure, show a marked similarity of pattern 
and an absence of cross-overs regardless of 
prepare routing or dye method, a fact which 
emphasizes the validity of the data obtained. 

(c) Fastness to Scrubbing. The data 
show that, in general, best scrub fastness is 
achieved at low degrees of mercerization. 
Poorest scrub fastness was exhibited by 
Prepare No 3 which was mercerized at 
30°Tw, but since this was the only sample 
to receive this intermediate degree of mer- 
cerization it cannot be said from these 
limited data that mercerizing at higher or 
lower concentrations will give better scrub 
fastness. 

(d) Fastness to Outdoor Exposure. 
The exposure data presented in Figures 4 
and 7 show that those prepare routings 
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Figure 7 


Rate of fading of 6 representative prepares 





tending to produce surface dyeings (espe- 
cially Prepare No 1) gave the best fastness 
to exposure. Definite differences are appar- 
ent between the fading of the samples ex- 
posed to the elements and those under glass. 
The fabrics that were protected from mois- 
ture (dew and rainfall) by the filters showed 
much less fading than those that were not. 
No definite conclusions can be drawn as to 
the comparative the mildew- 
resistant treated samples and those that 


results of 


were not so treated. 

Figure 7, which shows the amounts of 
fading obtained at Langley 
points, indicates that the first break in the 
fading curve occurs at approximately 15,000 
Langleys and that the next significant break 
tends to be in the neighborhood of 33,750 
Langleys. It is thus evident that exposure 
to only 15,000 Langleys (roughly equivalent 
to a month’s exposure to June sunlight in 
Florida) does not adequately define the fad- 
ing characteristics of a given fabric. The 
fact that exposure to 33,750 Langleys per- 
cases considerable differ- 


successive 


mitted in most 
ences to appear between the prepares makes 
this a logical point on which] to base the 
data shown in the tables and x ‘ad graphs. 
| 

2. EVALUATION OF TWO TYPES 
OF BOIL-OFF——One of the elements of 
the prepare process singled out for par- 
ticular study in this program was the boil- 
off. The entire battery of fastness tests was 
run on those samples that were prepared 
by the optimum procedure using the pro- 
gressive open boil-off and Mathieson boil- 
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10,000 20,000 30,000 


LANGLEYS 


40,000 


off. The untreated values in Figure 8 show 
the influence of boil-off on laundering and 
scrub fastness for each dye method, while 
the exposure data are given in Figure 9. 
The rate-of-fading curves for each dye 
method after the two types of boil-off are 
shown in Figure 10. The curves in Figure 
10 A, B, and C, substantiate the indications 
of those in Figure 7 that, for reliable indi- 
cations of fastness, 20 cycles of laundering 
or 33,750 Langleys of outdoor exposure 
are required. 

a) Fastness to Laundering. The wide 
bars in Figure 8 (untreated) show that the 
progressive open boil-off provides slightly 
but consistently better laundering fastness 
than the Mathieson boil-off for any dye 
method. 

b) Fastness to Scrubbing. Although 
on the average the Mathieson boil-off leads 
to dyeings with slightly better resistance to 
scrubbing than the progressive open boil- 
off, the superiority of one type of boil-off 
over the other in this respect appears to be 
dependent on the dye method. Figure 8 
shows almost no difference in pad-jig dye- 
ing, a preference for the progressive open 
boil-off in pad-steam dyeing, and for the 
Mathieson boil-off in Williams and continu- 
ous booster dyeings. 

c) Fastness to Outdoor Exposure. In 
comparing the exposure fastness results 
shown in Figure 9 for the individual dye 
methods with the combined average data it 
is evident that the type of boil-off in itself 
has little effect, the progressive perhaps 
giving dyeings of slightly better exposure 
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Figure 8 
Effect of type of boil-off & water repellent on laundering and scrub fastness 
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Figure 9 
Effect of type of boil-off & method of dyeing on fastness to exposure (Prepare 4) 
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Rate of fading of untreated and water-repellent-treated samples prepared by two 
methods of boil-off (Prepare 4) 





* Evaluations on Hunter 


fastness on the whole. The differences noted 
appear to be dependent on the dye method; 
in those cases where surface dyeing pre- 
dominates, as in the pad-steam method, the 
Mathieson boil-off has an adverse effect on 
exposure fastness, but, where good pene- 
tration is achieved, this process improves 
light fastness. 


3. EVALUATION OF DYE METHODS 
To show the effect of dye method, the 
values obtained for the six representative 
prepares were averaged, as shown in Figure 
11, for initial reflectance after dyeing and 
for the laundering and scrub fastness of the 
dyeings. The data showing the effect of dye 
method on dyeings after each individual 
prepare were given in Figure 4. It is in- 
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Multipurpose Re‘iectometer using the green filter. 


teresting to note, from Table VI, that there 
is a difference in the degree to which the 
dye methods differentiate among the pre- 
pares, the pad-steam method showing less 
differentiation than the continuous booster. 
This is to say, if the values for each of these 
two methods (for all the criteria) were 
divided into groups differing statistically 
from each other, fewer groups would be 
included under the pad-steam method than 
under the continuous booster method. 

(a) Initial Reflectance After Dyeing. 
Differences among the original apparent 
luminous reflectance values as shown in 
Figure 11A, for three of the dye methods 
pad jig, pad steam, and continuous 
booster (averaged over six representa- 
tive prepares) were not very great, the low- 














est being continuous booster. However, the 
initial reflectance of the Williams-dyed 
samples was considerably higher, than that 
of the other three, a fact which must be 
taken into consideration in viewing the 
fastness data, which are based on percent 
increase in reflectance. 

(b) Fastness to Laundering. As 
shown in Figures 11B and 11C, averaging 
the values for the six representative pre- 
pares shows the order of laundering stability 
from best to worst to be Williams, pad-jig, 
pad-steam, and continuous booster. This 
ranking rust be tempered by censideration 
of the just-mentioned higher initial reflect- 
ance of the fabrics dyed by the Williams 
method; perhaps if these samples had been 
closer in depth of initial shade to those 
dyed by the other methods their fastness 
ranking would have shifted. 

c) Fastness to Scrubbing. 
11D shows that the continuous 
method of dyeing, in which the time of con- 
tact between fabric and bath is longest, re- 
sults in decidedly poorer scrub fastness than 
is exhibited by the other three methods. Of 
remaining methods the Williams 
seems lightly superior, but, again, the 
higher initial reflectance must be taken into 
account. 

d) Fastness to Outdoor Exposures. 
The dye methods were not evaluated in this 
test so thoroughly with respect to exposure 
fastness as they were for the other criteria, 
since the only samples exposed which were 
dyed by all methods were those prepared 
by the optimum routing with the two 
types of boil-off. The results (Fig 9) on 
these fabrics, however, indicate the con- 
tinuous booster to be best in every case 
and the pad-steam to be worst, with the 
other two methods intermediate. The 
superiority of the continuous booster in 
this respect, however, may be more ap- 
parent than real, since these samples 
initially were dyed to the deepest shade 
(as the initial reflectance values show), 
giving it a somewhat unfair advantage 
over the others. In view of the fact that 
good penetration was not achieved in 
the fabrics dyed by this method (as evi- 
denced by their relatively low resistance to 
mechanical actions, such as laundering or 
scrubbing) their good results for exposure 
fastness must be viewed with caution. 


4. EVALUATION OF THE EFFECT 
OF WATER REPELLENTS The effect 
on laundering and scrub resistance of three 
water-repellent compounds, cationic 
types (R-I and R-III) and one resin type 
(R-IL), are shown in Figures 12 and 13. 
Figure 12A shows the results obtained on 
three prepares (Nos 4, 11, and 13) dyed by 
the pad-jig method. Figure 12B shows an 
averaging of the values presented in Figure 
8 for the fabrics prepared by the optimum 
routing with two types of boil-off and dyed 
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by all methods. In Figure 13 the rate-of- 
fading curves over the 20 launderings are 
shown for the three prepares. 

(a) Fastness to Laundering. \t is 
seen from Figure 12 that, in general, the 
water-repellent compounds improved the 
laundering fastness of the samples. The 
resinous repellent (R-I]) apears to be more 
effective in this respect than either of the 
cationic types. The significant indication of 
Figure 12A is that fabrics prepared in 
such a way as to make their laundering re- 
sistance low (e g, Prepare No 13) can be 
so improved by the application of a water- 
repellent compound that they are equal in 
this respect to untreated samples prepared 
in such a way as to provide good resistance 
(e g, Prepare No 4). Figure 12B shows 
essentially the same pattern, the protective 
action of the repellents being more marked 
for the samples boiled off by the Mathieson 
procedure than for those boiled off by the 
progressive open process. Among the dye 
methods (see Figure 8), if the three repel- 
lent values are averaged and compared with 
the corresponding untreated values, it is 
found that the advantageous effect of the 
repellents is greatest for the continuous 
booster method and least for the pad-steam 
method. 

(b) Fastness to Scrubbing. In scrub 
fastness, as shown in Figure 12, the pro 
tective action of the repellents is again 
evident, with the resinous repellent having 
the most beneficial effect in all cases. As in 
the case of laundering fastness, the worst 
prepares, from the standpoint of the scrub 
resistance of the final dyeings, received the 
greatest benefit from the repellent com- 
pounds. It is difficult to say from Figure 
12B whether the repellents affected the 
samples boiled off by the Mathieson proc- 
ess more or less than those given the pro- 
gressive open boil-off. Averaging out the 
values for the three repellents under each 
dye method, however (Figure 8), shows 
that the repellents were most helpful in 
improving the scrub fastness of the fabrics 
dyed by the continuous booster method. 

Thus, it is demonstrated that water- 
repellent compounds increase both the laun- 
dering fastness and scrub fastness of fab- 
rics, and that materials prepared or dyed 
by procedures which reduce colorfastness 
can be greatly improved in this respect by 
the application of a water-repellent, espe- 
cially a resinous compound like that repre- 
sented in this study as R-II. 


V THEORETICAL 
CONSIDERATIONS OF THE 
OBSERVED BEHAVIOR OF 

THE DYED FABRICS 


The previous sections have presented the 
methods of preparation, dyeing and finish- 
ing of the samples and the results of the 
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Rate of fading of untreated and water-repellent-treated samples prepared by two 
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* Evaluations on Hunter Multipurpose Re- 
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evaluation of several significant properties 
by the AATCC and the Quartermaster 
Corps. The data obtained by both groups 
can now be handled as a single entity for 
purposes of theoretical analysis. Such an 
analysis is pertinent since it is believed that 
the findings may be more useful to the 
industry if reduced to the unit factors con- 
tributing to the over-all picture, making it 
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possible to synthesize those operating con- 
ditions which are most likely to bring each 
of the various commercial preparatory rou- 
tines to a common level of performance. 
This is basically the aim back of the pro- 
gram being reported on here. 

Before proceeding to this analysis of the 
factors in relation to the four parameters 
that were selected for the evaluation of the 
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various fabrics, it is well to emphasize that 
the differences in reflectance and colorfast- 
ness displayed by the fabrics prepared by 
the different routings and dyed by the four 
methods represent an integration of many 
controlled and uncontrolled forces at play 
during the commercially conducted opera- 
tions involved. However, it should be pos- 
sible to single out certain contributing 
factors in the over-all observed results and 
thus to establish reasons for the behavior 
pattern noted. 


A. DYE AFFINITY 
stability to 


Degree of color 





absorption and degradative 
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forces are generally spoken of as constitut- 
ing dye affinity. This term defines the rate 
of reaction and the quantities of reacting 
materials, which together contribute to the 
shade or reflectance level achieved. It also 
refers to both the physical and _physico- 
chemical relationships between the fiber 
and the dyestuff during a reaction of the 
two. Affinity can thus be measured by three 
values: the initial reflectance level achieved, 
the degree of penetration of the dye into 
the fabric and the fiber structure and the 
energy required to displace the dye from 
the fiber, which in turn expresses the sur- 
face energy and the strength of the bond 
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established between the two reactants in 
the system. 

The degree of surface activity displayed 
by the fiber as it enters the dyebath im- 
poses specific requirements on the prop- 
erties of the dyes and on the characteristics 
of the dyebath. This set of circumstances 
necessarily implies that, for a given end 
result, the individual contributing factors 
must be varied from one process to another. 
The significance of dye affinity for color 
durability is thus paramount. 

In cotton textiles dyed in a vat-dye sys- 
tem, it is generally agreed that the fiber 
contribut:on to dye affinity is first of all 
influenced by the completeness of removal 
of extraneous matter, by freedom from 
secondary deposits, such as metallic salts 
and soaps, by the degree of crystallinity 
achieved in the fiber structure and by the 
extent to which the formation of modified 
cellulose structures during preparation is 
minimized. 


B. PREPARATION FACTORS-——This 
study confirms that the preparatory condi- 
tions which fulfill these requirements in- 
volve good desizing, a thorough boil-off, 
and mercerization. Since the role of desiz- 
ing and boil-off in the preparatory process 
is fundamentally to purify the fiber, it is 
apparent that their contribution to shade 
and to colorfastness is essentially mechan- 
ical. If chemical factors exist, they cannot 
be pronounced since the differences in affin- 
ity ascribable to the four methods of boil- 
off investigated during this study are not 
very great in any case. Chemical differences 
in the fiber structure would be expected 
to show much greater differences in the 
energy factor of dye affinity than can legiti- 
mately be ascribed to the methods of boil- 
off used in the present program. It is on 
this basis that, in a combined ranking of 
four prepares which differed only in type 
of boil-off, best resistance to both regular 
and chlorine laundering and to scrubbing 
was shown by the kier boil (No 12), with 
the progressive open-boil-off (No 2) sec- 
ond, the Mathieson boil-off (No 8) third, 
and the jig boil-off (No 7) worst. 

Mercerization factors can be expected to 
influence affinity strongly because of the 
physiochemical changes they induce in the 
fiber. It is obvious that increasing the con- 
centration of the caustic effects higher de- 
grees of crystallinity, and thus of affinity, 
but the results of this program indicate that 
the influence of affinity as effected by mer- 
cerization on colorfastness may reach a 
balancing point at quite low concentrations. 
That the best results were often not ob- 
tained at the highest degree of merceriza- 
tion may be explained by the fact that at 
higher concentrations the surface energy of 
the fiber begins to disturb adversely the 
balance between the dye on the fiber and 
the dye in the dyebath. In fact, it is rea- 
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presence of the caustic may reach its maxi- 
mum dye affinity (as expressed by its subse- 
quent resistance to degradative actions) 
very rapidly and that thereafter incre2sed 
treatment or concentration may lead to 
over-stressed which require 
compensating actions, such as an increase 


conditions, 


in the reducing agent, the use of larger 
amounts of restraining and leveling agents 
and increase in operating temperature. 


When the fiber enters the mercerization 
solution in the dry state, the effect of the 
caustic reaches deeply and uniformly into 
the fiber substance. The outer surface, how- 
ever, would be expected to be more a‘fected 
than the internal structure, and would 
thereby develop a powerful attraction for 
vat dye, the extent of which would depend 
upon the concentration of the caustic solu- 
tion, the time of contact and the tempera- 
ture. On the other hand, when the fabric 
goes into the mercerization wet, only the 
outer surface of the fiber has a reasonable 
chance of achieving crystallinity to any 
marked degree since the inner fiber spaces 
are already charged with water molecule:, 
which tend to dilute the mercerizing causti: 
and delay its penetration into the fiber. 


With wet fabric, if a sufficient time in- 
terval between application of the caustic 
and neutralization were allowed, one might 
expect a concentration gradient to be es- 
tablished, which would lead to varying 
degrees of activity from the outer surface 
of the fiber inward. However, the time 
given to this operation in the case of 
Prepare Nos 2A and 11 (and also in most 
commercial mercerization processes) was 
not sufficient to permit the establishment 
of this concentration gradient to proceed 
very far. 


The net result of selective mercerization 
of the fiber surface is a rapid “strike” of 
the reduced vat dye, the extent of which 
will depend also upon the molecular, spa- 
tial and electrical properties of the dye 
and characteristics of the dyebath. On the 
basis of the known characteristics of dyes 
of the vat class, the surface deposit result- 
ing from a rapid “strike” is leveled and 
distributed by dyebath conditions at a slow 
rate. This tends to explain one of the rea- 
sons why the pad-steam process gave the 
least differentiation of the reflectance be- 
tween the various prepares. On the other 
hand, the pad-jig method and also, to a 
marked degree, the booster-type methods 
gradually overcome the surface bond 
strength and allow the dye to redistribute 
itself, thus exposing the full bonding capac- 
ity of the fiber for dye and, in turn, giving 
a more realistic representation of the bind- 
ing power resulting from preparation. 
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* Evaluations on Hunter Multipurpose Re- 
flectometer using the green filter. 


In the case of mercerization of a fabric 
before boiling off (Prepare No 10), the 
amount of caustic required to effect the 
same degree of affinity in the fiber can be 
expected to be greater than where the 
opposite procedure (Prepare No 4) is 
utilized. This is logical since part of the 
caustic used will be required to solubilize 
the extraneous matter on the fiber. Addi- 
tionally, because of high-temperature con- 
ditions, the boil-off after mercerization, 
while ensuring a thoroughly clean fiber, 
may result in reorientation of bond ener- 
gies and thus in reduced surface activity. 

Bleaching likewise effects a lowering in 
surface activity because of the known 
changes in the chemical nature of the fiber 
with consequent alteration in the kind and 
degree of dye-to-fiber bonding. 


C. DYEING FACTORS Before pro- 
ceeding to a discussion of the eect of the 
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of prepares | 


248 i) f~ 42 


four dye methods on color and colorfast- 
ness, it might be well to review those 
factors in the dye processes used (both in 
this study and in the industry generally) 
that influence penetration. These processes 
consist essentially of two steps. The first 
involves padding on of dye pigments prior 
to fixation of the dye in the reducing bath 
and the second, the fixation itself. 

By and large, the degree of penetration 
of the dye pigment particles achieved in 
the padding operation is a function of nine 
major factors: 

1. Fabric construction, texture and cover 
factor. 

2. Absorptivity of the fabric, that is, how 
well it is prepared and whether it contains 
a wetting agent. 

3. The size of the pigment particles in 
relation to the interfiber spaces. 

4. The nature of stability of the dye- 
pigment dispersion. 
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5. The softness of the rubber rolls on the 
padder. 

6. The number of dips and nips. 

7. The pressure on the rolls. 

8. The rate at which the fabric is padded. 

9. The temperature of the pad liquor. 

The degree of penetration and the dis- 
tribution of the reduced dye achieved dur- 
ing the fixation stage is dictated in turn 
by the following conditions: 

(a) Preparation factors. 

(b) The padding operation and its various 
controlling elements as delineated above. 

(c) The nature of any treatments follow- 
ing padding and the time interval between 
padding and dyeing. 

(d) The time of dyeing, that is, the time 
required for equilibrium to be established 
between reduced dye and fiber. 

(e) The nature of the dyes in the reduced 
state, that is, whether they tend to be crys- 
talloidal or in aggregate form and the size 
of the electrical potential. 

(ft) 
dyebath, such as scale and leveling agents. 

(g) The lability of 
function of 


The effect of chemicals added to the 


the dye molecules, 
which is in turn a their size 
and geometry. 

(h) The dyebath conditions, such as tem- 
perature, rate of passage of fabric through 
the bath, the concentration of the bath and 
the degree of mechanical agitation achieved. 

The contribution of these various factors 
to the location of the dye, coupled with 
the bond-energy relationships promoted by 
preparatory conditions are significantly 
brought out in differences in colorfastness 
properties exhibited by the samples in this 


study. 





FASTNESS TO LAUNDERING The 
laundering process combines two degrada- 
tive factors, a mechanical or abrasive action 
on both the dye and the fiber, and a 
physicochemical process leading to rupture 
of the fiber-to-dye bond. Some of the energy 
introduced in the laundering process is 
used in counteracting the attractive forces 
between the displaced dye and the fiber. 

In regular mobile laundering, the high- 
est resistance to degradation should be dis- 
played, 


less “front line’ massing and more “be- 


theoretically, by dyeings having 
hind the front reserve’ of dye, which im- 
plies good coolr penetration and the exist- 
ence of strong bonds between dye and 
fiber as a combined effect of preparation 
and dyeing. From these considerations, it 
would be expected that the preparatory 
conditions leading to optimum positioning 
and binding of the dye should call for a 
moderate degree of mercerization and the 
boil-off. Prepare No. 12 
to meeting these reguire- 


most complete 


comes closest 
ments, and the data bear this out quite 
well indeed. The differences arising from 


small increments in degree of mercerization 
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are more apparent in certain dye methods 
than in others, but the trend, as measured 
by reflectance change, is in the direction 
of the 
Where changes in the chemical structure 


lower concentrations of caustic. 
of the cellulose occur, as they do in Pre- 
pare No 13 by virtue of bleaching, weak- 
ened dye bonding occurs despite a tendency 
to a more open fiber and thus to better 
penetration. 

In chlorine laundering, the energy is 
obviously much more extensive than in the 
regular mobile-laundering system. In addi- 
tion, the chlorine can react chemically with 
both the fiber and the dyes. When the fiber 
is affected preferentially as the result of 
chemical differences produced during prep- 
aration and dyeing, such shifts in the rank- 
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ings of the various prepares as the data 
show for the two launderings methods can 
be expected. 

The dye process in turn can add to or 
detract from both the penetration and the 
bonding energy achieved as a result of 
preparation. Weakened bonding will be ex- 
pected to 
methods wherein dyestuff previously lo- 


result from  dye-application 
cated in the interfiber spaces by mechanical 
techniques are 
without being given an oportunity to mi- 


rapidly reduced in situ 
grate from the initial position and to estab- 
lish equilibrium with the fiber. This is due 
to overpopulation of available surface. A 
dye method such as the pad jig, which per- 
mits achievement of equilibrium conditions, 
realizes fiber-to-dye 


evidently stronger 
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bonding by reorientation of the dyestuff 
with respect to the attractive forces in the 
fiber. This explains the good results ob- 
tained in general on those pad-jig-dyed 
samples that were given a low degree of 
mercerization. 


A dye method, such as the pad-steam, 
which promotes a rapid “strike” of the 
reduced dye on the surface, would be ex- 
pected to require a higher degree of mer- 
cerization in order to establish the highest 
fiber-to-dye bonding possible. Hence, Pre- 
pare Nos 4 and 11 dyed by the pad-steam 
process gave good fastness. Since higher 
surface activity leads to piling-on of dye 
on the fiber surface and thus to greater 
ease of removal in degradation operations, 
the concentration of the dye in a booster- 
type dyebath must be regulated to the 
degree of mercerization of the fabric so 
that the fiber-to-dye bond will be strong 
and the surface energy not oversaturated at 
any time during the dyeing process. Thus 
the highly mercerized Prepare No 4 gave 
good results in the continuous booster, 
where the fabric was in contact with the 
dye for a longer period of time, but per- 
formed poorly when dyed by the Williams 
method with the shorter booster. Con- 
versely, the low-mercerized Prepare No 2 
dyed by the Williams 
method, but was quite poor when dyed by 


was best when 


the continuous booster. 


Dye formulation is similarly important 
from the standpoint of bonding, especially 
in the case of mobile laundering with 
chlorine. It is probably not so much a con- 
sideration for resistance to regular launder- 
ing, and is even less important in the case 
of exposure where other parame ers are 


concerned. 


The contribution of the durable-type 
water repellents finds explanation in terms 
of fiber surface properties, chemical block- 
ing and differences in bond strengths. As 
such, these agents can be expected to 
exert a greater improvement in those dye- 
ings showing poor resistance, that is where 
the bonding of fiber and dye is poor. 
Where chlorine was involved in the laun- 
dering process the sensitivity of the par- 
ticular repellent to this agent determined 
the degree of protection afforded. Thus 
Repellents A and C (cationic) did not re- 
sist chlorine laundering as well as Repel- 
lent B (resin). Where the reaction of the 
repellent with chlorine was pronounced, 
the protection was very short-lived, after 
which the effect of the laundering was of 
essentially the same degree as on the un- 
treated fabric or even accelerated. 


E. FASTNESS TO SCRUBBING —— 
All of the energy of the scrubbing process 
as used in this study goes into the removal 
of surface-bound dye. This means that only 
weak bonds are disrupted. While a factor 
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of abrasion, such as that introduced in the 
scrubbing test, exists in the laundering 
process, it is supplemented by other physico- 
chemical actions, which do not permit 
comparable rankings between scrub and 
regular mobile-laundering fastness. 





F. FASTNESS TO EXPOSURE The 
impact of radiation on the color stability 
of a dyed fabric is, as is known, intimately 
related to dye distribution and fiber-to-dye 
bonding, and is readily resolved on energy 
principles. As has previously been brought 
out in the case of other degradative proc- 
esses, heavy deposition of dye on the 
surface can be the result of chemical reac- 
tivity of the fiber, molecular and configu- 
rational properties of the dye, or the 
characteristics of the dye application proc- 
ess. Energy introduced into the system 
accordingly will be expected to expend it- 
self in different ways, even for a given dye 
formulation, depending upon the condi- 
tions which led to the surface deposit and 
upon the particular degradative process 
being utilized. 

The differences in color stability to ex- 
posure observed between a fabric prepared 
to a minimum, as for instance Prepare 
No 1, dyed by the pad-jig process, and 
the dyeings by the pad steam process of 
the two modifications of Prepare No 4, 
which represent a relatively high prepara- 
tion stage, are explained on the basis of 
energy relationships. The pad-jig process 
evidently permits establishment of equilib- 
rium and the development of strong bonds 
between dye and fiber even in a relatively 
poorly prepared fabric, while the pad-steam 
process tends to oversaturate the surface 
energy permitting 
of forces. An input of energy into the sys- 
tem must necessarily distribute itself in 


without redistribution 


weakening fiber-to-dye bonds and activating 
the resonance of the dye molecules. In the 
case of fabrics dyed by the pad-jig method 
the result of the system’s response to an in- 
put of a given quantum of energy was a 
much slower rate of destruction of the dye 
than in the case of the pad-steam. In the 
latter process, the instantaneous reduction 
of a mass of dye in contact with a strongly 
activated fiber led to the presence of much 
dye that was weakly bound, since the 
of dye in relation 
surface was disproportionately 
can be theorized that an input of energy 
into this system goes largely into inducing 


amount to available 


large. It 


resonance in the dye since the amount of 
energy required to break the fiber-to-dye 
bond 
greater part of the dye on the fiber. Since 
moisture is an essential ingredient in both 


would be relatively small for the 


Operations, but, particularly in the break- 
down of the fiber-to-dye bond, it is readily 
understood why degradation is 


observed in direct exposures than in under- 


greater 


Vycor exposures. A degree of moisture 
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sufficient to induce leaching of reaction 
products introduces other factors that are 
not the concern of this study, but that may 
have played a role in certain results noted. 

In systems permitting closer achievement 
of equilibrium conditions, bond strengths 
between fiber and dye are allowed to dis- 
with consequent im- 
light-fastness properties. 


tribute themselves 
provement in 
Since surface energy is related to degree 
of mercerization and determines the de- 
gree of penetration of the dye, it is ex- 
pected that under practical conditions mod- 
erate degrees of mercerization rather than 
high will favor best lightfastness, although 
under optimum theoretical conditions the 
higher mercerization should produce such 
a result. Thus, dyeings from prepares Nos 
5, 2 and 4 are not particularly divergent 
when exposed to sunlight but protected 
from the elements by Vycor glass. 

Since boil-off efficiency obviously de- 
termines the character of mercerization, the 
slight but definite differences between fab- 
rics prepared by the progressive open boil- 
off and the Mathieson method (prepares 
Nos 2 and 8) and the optimum prepare 
(No 4) with two types of boil-off become 
understandable. 

Prepare No 10, which provided boiling 
off after mercerization, gave in effect less 
processing than prepare No 4 even though 
the concentration of chemicals in the indi- 
vidual elements of the process was the 
same. By virtue of the fact that the mer- 
cerization was carried out on fabric fully 
charged with extraneous matter, part of the 
mercerizing caustic was required to solubil- 
ize and remove these foreign bodies and 
only part was made available for its ori- 
ginal purpose. The subsequent _ boil-off 
itself played a minor role, and, in part, 
tended to counteract some of the effect of 
mercerization. The net result was the for- 
mation of bonding properties of a lower 
degree than in Prepare No 4. This favored 
better fastness on the basis of better dis- 
tribution of the dye in relation to surface 


energy. 
The data of this program provide a 

possible explanation of the differences 

noted between accelerated exposures and 


outdoor exposure, which are rightfully at- 
tributed to energy differences. In the out- 
door exposure, the well-known intermit- 
tency effect (energy input ceases daily with 
sundown) allows for some recovery from 
the energy input between exposure cycles. 
The accelerated exposures are not permitted 
recovery, and the input of energy is con- 
stant and more intense than in sunlight. 
The impact of this preponderant massing 
of energy is so great that bond energies 
are dislocated and fading occurs much more 
rapidly. 

Because of these conditions, the degree 
of fade achieved in an 80- to 100-hour ex- 
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posure in the Fade-Ometer, for instance, 
is approximately equivalent to the 15,000- 
Langley point. Under the conditions of ac- 
celerated exposure the general complexion 
of the fade is never apparent at the stage 
where it first acquires significance for end- 
point determination. A double exposure 
calling for determination of color proper- 
ties at the breakpoint and twice the break- 
point more nearly approaches outdoor con- 
ditions and thus is more significant in 
terms of end-point characteristics. 
Recapitulating these theoretical consider- 
ations, it is noted that the location of the 
dye within the fiber and the tenacity with 
which the dye is bonded to the fiber con- 
stitute the basic criteria upon which color- 
fastness properties are based. Mercerization 
in general induces better fiber-to-dye bond- 
ing by causing reorientation of the fiber 
structure from a amorphous state to a 
crystalline condition and exposes reactive 
groups which are less accessible in the 
amorphous Boil-off essentially 
cleanses the fiber and, therefore, any differ- 


structure. 


ences noted between types of boil-off indi- 
cate differences in the degree of cleanli- 
ness achievd. Preparations that modify the 
fiber chemically have a material influence 
on the surface energy of the fiber; chlorine 
bleaching, for example, affects the degree 
of fiber-to-dye bonding adversely even 
though it makes the fiber more open and 
thus more conducive to the migration and 
reorientation of dyes. 

Dyeing systems which permit an inter- 
play between dyestuffs absorbed on the 
fiber and dyestuffs existing in the dyebath 
lead to greater fiber-to-dye bond strengths 
because they evidently permit reorientation 
of attractive forces. In general, if the dye- 
stuff is permitted to mass on the surface, 
bond strengths achieved seem to be weak, 
and therefore fastness to laundering, to 
scrubbing and to exposure is poor. Differ- 
ences in rankings of a given prepare in a 
group of prepares for various degradative 
conditions are expressions of differences in 
rates of response to the energy introduced. 
A highly saturated fiber may show rela- 
tively good fastness in the early stages of 
exposure, but will eventually degrade at a 
faster rate once the energy has entered the 
system in sufficient quantity not only to 
break the fiber-to-bond force but also to 
cause photochemical destruction of the dye 
itself. In laundering and scrubbing the rate 
of degradation in such a system may be 
very rapid from the start because of weak 
bond energies. 

Any finish applied to dyed fabric, as for 
instance the water repellents discussed in 
this report, act as protective agents for 
the dyestuff by serving as a mechanical 
barrier and also as a selective chemical 
reactant. If the color-destroying process in- 
volves chemicals which react rapidly with 
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the finish, it is natural that the protective 
action of the finish on the dye will be only 
temporary. Under certain conditions it may 
even act as a catalyst for the destruction 
of the dye itself. It is on this basis that 
the differences noted between the resin- 
type and the cationic-type agents are 
explained. 


SUMMARY AND 
CONCLUSIONS 


The work reported in the previous sec- 
suggests that, for any given dye 
method chosen, a set of preparatory condi- 
tions can be found which will result in the 
highest degree of colorfastness possible for 
any given dye formulation. It is bel’eved 


tions 


that the important consideration is proper 
distribution of the dye in relation to the 
fiber surface energy. Once this is achieved, 
whatever is the method, the colorfastness 
will be the best which a specific dye formu- 
lation will allow. 


Within the preparation phase of this 
study it has been demonstrated that meth- 
ods of boil-off influence colorfastness to 
about the same degree but that in general 
the kier boil is more effective than the 
progressive open boil-off and this in turn 
slightly better than the Mathieson method. 


The greatest contribution to colorfastness 
is made by the degree of mercerization. 
Increasing the concentration of the caustic 
induces 
the effect reaches a maximum at moderate 
caustic concentrations. Mercerization of the 
fabric while wet as it enters the caustic 
solution produces a lower degree of color- 
fastness presumably because of the dilution 
factor. The sequence of boil-off and mer- 
cerization is not too important, but there 
seems to be some evidence that the bo‘l-off 
after mercerization tends to counteract the 
effect of the mercerization on colorfastness. 


soda increased colorfastness, but 


Chlorine bleaching produces poor color- 
fastness to laundering and to scrubbing. 


Among the dye methods the pad-jig 
method results in the highest degree of 
colorfastness of the four methods explored. 
The continuous booster method of the four 
employed shows thz poorest resistance to 
scrubbing and to laundering. 


The effect of a water-repellent treatment 
is beneficial in maintaining colorfastness 
and is more effective on those of lower 
initial colorfastness than on those of ini- 
tially high ranking. The resinous types have 
a stronger effect than do the cationic types. 
This is particularly true in laundering in 
the presence of chlorine. 


In addition, these studies have pointed 
up certain other factors which are worthy 
of mention here: 
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(a) Colorfastness properties that are es- 
sentially derived from the dyestuffs them- 
selves (such as fastness to perspiration, salt 
water, etc) are not perceptibly influenced by 
either preparation or dyeing factors so long 
as a reasonable measure of dye-to-fiber bond- 
ing is realized and the dye has been properly 
oxidized and soaped. 


(b) Fastness to light and to weather is 
reasonably reproduced in exposure under- 
taken at different seasons, provided the com- 
parison is made on an energy basis rather 


than on time of exposure. 


(c) Strictly weather factors, as well as 
radiation, have marked effect 
differing with the nature of the prepare to 


which the fabric has been subjected. 


on the fade, 


(d) Determination of the first break in 
the color during exposure is not necessarily 
indicative of light or weather fastness. In 
order to evaluate exposure fastness properly 
in terms of end-point characteristics, it is 
necessary to determine the appearance not 
only at the initial break, but also at the 
point where the slope of the fading curve 
begins to assume the complexion of final de- 
struction. In these studies, it has been dem- 
onstrated that, in the vat dye system utilized. 
point corresponds to 15,000 


Langleys (approximately equivalent to thirty 


the initial 


days June sunlight in Florida). 


(e) The general characteristics of the ex- 
posure curves are the same regardless of 
prepare or of method of dye application, 
that is, all showed definite changes in slope 
at approximately the two critical points men- 


tioned above. 
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APPENDIX A 
Details of Prepare Routings 


Number 1 

Singed, two burners. 

Treated with Diastofor at 140°F, 7 gal diltd to 350. 
Allowed to stand overnight. 

Washed through six boxes of hot water. 

Dried on cans (40 cans, 10 Ib steam pressure). 
Passed through Igepal CTA, 142% solution at 120°F. 
Frame-dried (310°F). 


Number 2 

Singed three burners each side. 

Desized with 

40 lb Exsize 
4 lb Modinal P 189 
175 gal 

Boiled ott in Progressive Open Boil-Off, 10 Beams, 10° Tw NaOH 
with enougn Modinai P 189 and Saron to keep up foam. 

Temperacure kept at boil. Time required 41/2 hours. 

Wasned through six boxes of hot water. 

Dried on cans (40 cans, temperature 250°F). 

Mercerized at 22° Tw. 

Washed twice through six boxes of hot water; then through six boxes 
of hot water before going through dry cans, making a total of three 
washes. 

Dried on cans (40 cans, temperature 250°F). 


Number 2A 
Singed three burners each side. 
Desized with 
40 lb Exsize 
4 lb Modinal P 189 
175 gal 
Allowed to stand overnight. 
boued off in rrogressive Upen Boil-Off Machine, 10 Beams, 10° Tw. 
NaOH at boil witn enough Saron and Modinal to keep up foam. Time 
442 hours. 
Wasnea through six boxes of hot water. 
Mercerized wnue wet at 22° Tw. 
Wasned tnree times through six boxes of hot water. 


Number 3 


Singed, three burners each side. 
Desized with Exsize 
40 lb Exsize 
4 lb Modinal P 189 
175 gal 

Allowed to stand overnight. 

Boil-Off in Progressive Open Boil-Off Machine, 10 Beams 10° Tw. 
NaOH at boil with enough Saron and Modinal to keep up foam. Time, 
442 hours. 

Washed through six boxes of hot water. 

Can-dried (40 cans at 250°F). 


Number 4 


Singed, three burners each side. 
Desized with 

40 lb Exsize 

4 lb Modinal P 189 


175 gal 

Allowed to stand overnight. 

Boiied Oa in Progressive Open Boil-Off Machine. 10 Beams in 10 
Tw NaWH at boil with enough Saron and Modinal to keep up foam. 
Time, 41/2 houis. 

Washed through six boxes of hot water. 

Can-dried (40 cans at 250°F). 

Mercerized at 55” Tw. 

Washed tnree times through six boxes of hot water. 

Can-dried (40 cans at 250°F). 


Number 5 
Singed, three burners each side. 
Desized with 
40 Ib Exsize 
4 Ib Modinal P 189 
175 gal 
Boiled off in Progressive Open Boil-Off Machine. 10 Beams in 10 
Tw NaOH at boil with enough Saron and Modinal to keep up foam. 
Time, 41/2 hours. 
Washed through six boxes of hot water. 
Can-dried (40 cans at 250°F). 


Number 6 
Singed, three burners each side. 
Desized with 

40 Ib Exsize 

4 Ib Modinal P 189 

175 gal 
Allowed to stand overnight. 
Washed through six boxes of hot water. 
Can-dried (40 cans at 250°F). 
Mercerized at 22° Tw, dry. 
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Washed twice through six boxes of hot water. 
Given additional wash through six boxes of hot water. 
Given additional wash through six boxes of hot water in front of 


dry cans. 


Can-dried (40 cans at 250°F). 


Number 7 
Singed, three burners. 
Desized with 
40 lb Exsize 
4 Ib Modinal P i89 
175 gal 
Allowed to stand overnight. 
Boiled off in jig for 10 ends total. 
Five ends in 10° Tw NaOH 
3 gal Saron 
2 qts Modinal 
Washed, 2 ends in 6° Tw NaOH 
114% gals Saron 
zZ qts Modinal 
Washed, 2 ends, 2 gts Modinal, sqeezed. 
Dried (40 cans at 250°F). 
Mercerized, 22° Tw, dry. 
Washed three times through six boxes of hot water. 
Can-dried (40 cans at 250°F). 


Number 8 
Singed, two burners. 
Desized in 1% solution Rapidase at 145°F. 
Allowed to lie in a box for three hours. 
Boiled off in Mathieson Boil-Off Machine. 
Cloth padded through caustic soda: 180 Ib 50% caustic to 50 gal. 
Cloth goes onto a long conveyor belt passing through sueprheated 
steam. 
Takes 25 minutes to go from one end to the other. Then washed 
to end of machine. 
Can-dried (40 cans at 250°F). 
Mercerized at 22° Tw. 
Soured on jigs with acetic acid as follows: 
2 ends boiling water 
3 enas acetic acid (40lb acetic acid per jig) 
3 ends hot water 
Can-dried (40 cans at 250°F). 


Number 9 

Singed, two burners. 

Not desized. 

Mercerized at 22° Tw. 

Boiled off in Mathieson Machine. 

Can-dried (54 cans at 240°F, 8 Ib pressure). 


Number 10 


Singed, two burners. 

Not desized. 

Mercerized at 55° Tw. 

Boil ott in Mathieson Boil-Off Machine. 
Can-dried (54 cans at 240°F, 8 lb pressure). 


Number 11 
Singed, two burners. 
Run through Diastofor, 7 gal diltd to 300 at 140°F. 
Allowed to stand overnight. 
Washed through six boxes of hot water. 
Boiled off in 12-13°Tw NaOH at 208°F. 6 Beams. Time, 41/2 hours. 
Washed twice through six boxes containing NaHCOs, 100 lb in 75 gal. 
Mercerized wet at 55° Tw. 
Soured on jig as follows: 
4 ends H2SO; cold, 2 gals H2SO, to 40 gal. 
2 ends cold water. 
2 ends soda ash, 130°F, 3 Ib to 40 gal. 
6 ends hot water wash. 
Frame-dried (310°F). 


Number 12 

Singed, two burners. 

Desized in 1% Rapidase solution at 145°F. 

Put into kier. 

Kier-boiled 12 hours (214° Tw, NaOH plus 2 pails soap per kier). 
Washed, no sour. 

Can-dried (54 cans at 240°F, 8 Ib pressure). 

Mercerized, 22° Tw NaOH. 

Soured on jig (10 Ib acetic acid per jig). 

Frame-dried at 365°F. 


Number 13 

Singed, two burners. 

Desized in 1% Rapidase solution at 145°F. 

Put into kier. 

Kier-boiled 12 hours. 

Soured with H_SO,. 

Chemicked (0.13 to 0.18% available chlorine 25 to 30 minutes) and 
washed, 11/72 hour for process. 

Can-dried (54 cans at 240°F, 8 Ib pressure). 

Mercerized at 22° Tw. 

Soured with acetic acid: 10 Ib acetic acid to jig. 
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APPENDIX B 


Application Details for Formulat:ons 
of Higher Order of Fastness 


The cloth was prepared by singeing, desizing, boiling off in the Mathie- 
son Boil-Off Machine and mercerizing dry at 55°Tw by the following 
methods: 

Singed, two burners. 

Desized, 112% Rapidase, 140°F. 

Allowed to stand in box for 3 hours. 

Run through Mathieson Boil-Off Machine. 

Can-dried. 

Mercerized at 55° Tw. 

Scoured on jigs with acetic acid. 

Can-dried and short framed. 

(1) 100 yards treated as above was padded with the following 
combination: 


Ponsol Olive GGL 6 Ib 12 oz 
Ponsol Khaki 2G Double Paste 3 lb 12 oz 
Indanthrene Brown BRA 1 lb 

in 26 gal 


vill was put on the jig, which contained 11/2 gal of caustic soda, 
25%. 
At the end of 4 ends, one gal of pad liquor was added. 




















4 ends one more gal added. 
4 ends added 4 oz Ind Brown BRA. 
4 ends———added 4 oz Ind Brown BRA. 
4 ends Additional—no feeds. 
2 ends wash, 
6 ends 2 Ib sodium dichromate. 
20 Ib acetic acid, 56%. 
2 ends Gardinol. 
As the shade was not dull enough, the following color was added: 


Pensol Olive GGL 1 oz 
Indanthrene Brown BRA 1-1/3 oz. 








2 ends——4 oz Ind Brown BRA. 
2 ends 4 oz Ind Brown BRA. 
2 ends 
Fresh bath 
2 oz Ponsol Olive GGL 
1 gal caustic soda 
6 gal hydrosulphite. 
4 ends. 
2 ends wash, 
2 enas———z Ib sodium dichromate 
20 Ib acetic acid, 56%. 
ends Gardinol. 





Wash and dry. 


(2) Another 100 yards was boiled off at the same time and in the 
same way and was dyed pad-jig with the ne combination: 


Indathrene Olive TA paste ‘an 13 Ib 
Ponsol Khaki 2G Double wil re f 
Amanthrene Olive Green B single. ; 8 oz 

in 26 gal 


The roll was put on the jig containing 11/2 gal caustic soda 25% and 
6 Ib sodium hydrosulphite. 

At the conclusion of 4 ends, 1 gal pad liquor was added. 

Run 4 ends. 





2 ends. 

2 ends added 1 oz Khaki 2G. 
2 ends. 

Wash 2 ends. 


Chrome and acetic acid, 6 ends. 
Detergent, 2 ends. 
Washed and dried. 


APPENDIX C 


Dyeing Procedures for the Four Methods 


Pad-Jig Method 


The goods were padded with the following dyestuff formulas: 
Ib 


30 Ponsol Olive AR double paste 
13 Ponsol Khaki 2G double paste 
3 Amanthrene Olive Green B single paste 
16 glue 
4 dextrine e 
1 Quadrafos 
16 penetrant 
in 200 gallons 
The roll was put on the jig. Two dippers of the pad liquor were added. 
At the end of 4 ends the shade was not green enough. 
One third of the pound of Olive Green B was added and run for 2 
ends. 
The liquor was given more caustic and hydro and the goods were run 
2 more ends. 
Added 4 oz Ponsol Khaki 2G and ran for 2 ends. 
Added 4 oz Ponsol Khaki 2G and ran for 2 more ends. 
Ran for 8 ends to level off. Total 20 ends. 
Oxidized 4 ends: 2 Ib sodium dichromate 
20 lb acetic acid. 
Scoured 4 ends at boil with detergent. 


Pad-Steam Method 
lst Dyeing: Dyeing oxidized with water-borne oxygen. 
Padded through the following solution at 100°F: 
lb 


33 12 oz Amanthrene Olive R Double Paste 
9 15 oz Amanthrene Olive Green B Single Paste 
51 5 oz Ponsol Khaki 2G Single Paste 
3 oz Protenol 
12 Salt 
in 135 gallons 
The goods were taken to the steamer, where the color was reduced 
with caustic soda and sodium hydrosulphite and steamed through a steam 
box. The reducing bath was as follows at 90 


6 gal 104° Tw NaOH 
30 Ib sodium hydrosulphite 
40 Ib salt 


in 135 gallons 
The goods were given two nips through the above reducing liquor and 
were steamed for 14 seconds. They were then washed in the following 
manner: 
1 box cold water 
1 box hot water 
2 boxes sodium bicarbonate, 30 Ib in 500 gal 
3 boxes hot water 
They were then given another wash through the following: 
1 box hot water 
2 boxes chip soap, 30 Ib in 500 gal 
3 boxes hot water 
Padded while wet through 14°% solution of acetic acid 
Dried 


Pad-Steam Method 
Second Dyeing: Dyeing oxidized with bichromate and acetic acid. 
The padding bath was made up as follows: 
14 lb 8 oz Amanthrene Olive R Double Paste 
4 lb Calco Olive Green B Single Paste 
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16 lb Ponsol Khaki 2G Single Paste 
18 lb brine solution 
1 Ib Blancol 
in 50 gallons 
Padded at 140°F and dried in a hot-flue dryer. 
The goods were again taken to the steamer. The color was reduced 
with: 
6 oz per gal caustic soda 
6 oz per gal sodium hydrosulphite 
Steamed for 12 seconds. 
The cloth was then passed through one box containing 


Williams Method 


The dye liquor was made up as follows: 


Ib 
Indanthrene Olive R A P Single Paste . 60 
Amanthrene Olive Green B Single Paste 8 
Indanthrene Khaki 2G Double Paste . 14 
Nekal B X ‘ ; ; rr ae | 


in vol of 100 gal 
The cloth was padded through the above in a three-bow!l pad, being 
given two nips. 
It was then dried and passed through two Williams units. Each unit 
contained the following at 200°F 
Hydrosulphite ; ; od ® 
Caustic soda 50%, © qts 
Pad liquor as above ...4 gal 
Washing and oxidizing were carried on in the following manner: 
2 boxes of cold water 
2 boxes 30 Ib sodium bichromate 
20 gal acetic acid, 56% in 500 gal. 
3 boxes hot water. 
Dried on cans. 
The cloth was then soaped on a range with Modinal and Soda Ash 
made up as follows: 
50 Ib of each diluted to 1000 gal 
5 gal of this liquor was fed into a 1000-gal tank which fed the 
range. 
The procedure followed on the range was as follows: 
3 boxes of Modinal and soda ash at boil 
3 boxes of hot water. 
Dry. 
10 Ib sodium bichromate 
10 Ib acetic acid 56% 
and processed further by passage through 
1 box hot water 
2 boxes soap and 
1 box rinse. 


Dried. 


Continuous Method With Hot Booster 
The pad bath or feed as made up as follows: 


Ib oz 
Ind Olive R A P Double Paste.............. 15 11 
Ponsol Khaki 2G Double Paste............. 5 1414 
Amanthrene Olive Green single paste........-. 3 614 
ke ere eee ptadeale eee 
IY MII, oo 6 56c:6 deb odsieeke mena 5 714 
PE GED ncd-ccaveccedesessencnen -f 


in vol of 35 gal. 
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The cloth went through this pad liquor, 1 dip, 1 nip at a tempera- 
ture of 135°F. 
It then went into the booster box containing the following formula: 


oz 

Ind Olive R A P Double Paste ; , 9 10 
Ponsol Khaki 2G Double Paste j 38 
Amanthrene Olive Green B Single Paste . 2 
Dry caustic soda - 35 
Sodium hydrosulphite ; 7 8 
Common salt . 5 200 

210°F in vol of 750 gal 
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In the booster box the cloth was immersed five times. 
After going through the booster bath, it was rinsed cold through 2 
boxes and then after treated through 1 box in the following: 


Sodium dichromate i 10 Ib 
formic acid, 85% ‘ ‘ 1 gal 





diluted to 150 gal 
1 box cold weter 
2 boxes Twitchell Oil +463 at 200°F (0.65 oz per gal) 
2 boxes hot water 
Dried on cans 


APPENDIX D 
AATCC Colorfastness Tests 


Fastness to Laundering 

AATCC Standard Test No. 3 was run as given in the Technical 
Manual and Year Book. 

Because the color was not destroyed, the various samples were given 
five treatments as described above in Wash Test No. 3. Instead of using 
soap and soda ash, a solution of 0.5% soap and 0.1% caustic soda was 
used. 

AATCC Standard Wash Test No. 4 was also run in the regular manner. 

An additionai test was made. In an attempt to destroy the shade, 
the samples were treated five times in the above manner. 


Fastness to Chlorine 


AATCC Standard Test No. 4, which provides for 0.3% of active 
chlorine, was carried out in the standard manner. 
Fastness to Dry-Cleaning 

The sample to be tested was placed in a one-point jar containing 150 
ml of Stoaaard Solvent and agitated in the Launaer-Ometer ior 2U min- 
utes at 95 F. The solution was then poured out and any bleeding into 
the solution noted. The specimen was placed on a flat surface to dry at 
room temperature. This is not exactly the present A A T C C Standard 
Test. 


Fastness to Salt Water 

AATCC Standard Test Method of 1950, now superseded by an im- 
proved test. 

The test specimen and a piece of white cotton cloth of the same size 
were saturated at room temperature with a solution containing 3% 
sodium chloride and 0.5% anhydrous magnesium chloride. The two were 
rolled together fairly tightly and placed in a bottle and sealed to prevent 
evaporation, remaining there for twenty-four hours. 


Fastness to Rubbing (Crocking) — Dry and Wet 


AATCC Standard Test Method as given in the Technical Manual 
and Yearbook. 


Fastness to Perspiration (Acid) 


AATCC Standard Test Method of 1950, now superseded by an im- 
proved test. 

A solution was made up as follows: 

10 g sodium chloride 

1 g lactic acid, USP 85% 

1 g aisodium ortnophospuate, anhydrous 
Total of 1 liter (with distilled water) 

The test specimen and a piece of white cotton cloth of the same size 
were immersed in the above solution, then rolled together with the test 
specimen on the inside. The roll was inserted in a giass tube. The tube 
was then placed in a rack in an oven at 37.5°C. The cloth was left there 
for 24 hours. Samples were then dried and the undyed sample examined 
for bleeding. 


Fastness to Perspiration (Alkaline) 


AATCC Standard Test Method of 1950, now superseded by an im- 
proved test. 
The solution was made up as follows: 
10 g sodium chloride 
1 g ammonium carbonate, USP 
1 g disodium orthophosphate, anhydrous 
Total of 1 liter distilled water. 
Note: The AATCC tests for fastness to light and weathering are de- 
scribed in the text. 


APPENDIX E 


Details of Quartermaster Fastness Tests 


Laundering Tests 
The conditions under which the fabrics were laundered in the Quar- 

termaster Research and Development Laboratories and the procedures 

followed were as outlined below: 

Type and Dimensions of Washer—Hoffman Rotary, 30 inches by 30 
inches stainiess steel 

—30 Ib (one-half capacity) 

—30 rpm (7 turns forward, 
6 reverse) 


LAUNDERING CYCLE CONDITIONS 


Size of Load 
Rotation of Drum 


Water 
Time Level 
Operation Supplies Min In Gallons F 
1. Suds 114 oz Igepon T 5 6 13.5 100 
2. Suds 1142 oz Igepon T 5 4 8.5 140 
3. Rinse None 3 8 20.0 140 
4. Rinse None 3 8 20.0 120 
5. Rinse None 3 8 20.0 100 
6. Rinse Sour 3 8 20.0 100 
(pH 5.0- 5.4) 
Extraction 1500 rpm 





Size of Extractor 20’ Diameter Hoffman Vorsec 











Temperature of Tumbler Dryer 160°F 
Size of Tumbler Dryer 36 inches diameter by 30 inches deep 
Rate of Rotation of Tumbler 30 rpm 





Time of Drying—30 min 


Scrub Tests 


The fabric sample approximately 4 by 7 inches cut along the filling di- 
tection is mounted on a canvas-covered movabie plate, wh.cn is pivoted at 
one point and supported by a suitable spring arrangement. The fabric so 
mounted is made to project through an opening in the base plate of the 
machine so that the fabric surface is in line with the surface of the 
plate. Clamps are used to hold the fabric tightly against the base plate. 

A surgical brush with nylon bristles (Fuller Brush 344125) 11%” 
by 4”, bristle length approximately 3% inch, is held by clamps in a 
holder attached to a motor-driven reciprocating arm. The arm bearing 
the brush is weighted so that the arm with all of its components exerts 
a 4¥%4-lb load upon the fabric. The stroke length is 9”, which insures 
that at both ends of the stroke the brush is on the plate completely clear 
of the fabric. 

The sample is wet out at room temperature prior to mounting on the 
machine, the normal test calling for the use of a soap solution containing 
0.5% pure neutral soap chips and a 0.25% sodium carbonate anhydrous. 
At the start of the test 25m! of this soap solution is poured over the 
sample, the brush lowered and the reciprocating arm run for a designated 
number of cycles. 

_ Following the scrubbing, the sample is removed from the unit, rinsed 
in warm water and dried. The degree of degradation is measured photo- 
metrically for change in apparent luminous reflectance. Since, in the 
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present instance, color penetration was the main concern, the use of the 
detergent was eliminated. However, wetting of the sample was necessary. 
In order to avoid detersive action, water containing a small amount of 
dioctyl sodium sultosuccinate was used, the amount of this chemical 
being just sufficient to produce rapid wetting without detergency. Samples 
were scrubbed on the machine for 25, 5U and 100 cycles. Duplicate 
scrubbings and photometer readings were made. Replicates showing more 
than 2% reflectance variation were repeated. 


Exposure Tests 


The fabrics were exposed under three conditions as outlined in the 
text (under glass, exposed to the elements, and exposed to elements but 
treated for mildew resistance) at Fort Lee, Va. The exposure routing 
was as follows: ‘ 

A tolerance of + 500 radiation units was permitted at removal time. 
The fabrics were mounted on 34’ x 34’ wooden frames for the full 
weather exposures, four 18’ x 18’ samples sewn together constituting 
one panel. Only one specimen was exposed from each prepare routing 
for each radiation period. The angle of mounting was 45 facing the 
Equator with the filling yarns parallel to the ground. The under-glass 
specimens measured 16’’ x 16’ (exposed fabric surface 12’’ x 12’’) and 
were mounted individually with the fabric surface 3’’ from the glass. 
The fabric was thus protected against direct precipitation, but was other- 
wise fully exposed to the elements. ‘ 

The following elements of weather and radiation were recorded during 
the exposure period and were reported upon withdrawal of the samples 
from exposure: 

A. Total solar radiation measured on Epply Pyrheliometer and charted 
continuously on a recording potentiometer. 

B. Radiation in the visible, ultraviolet and infrared bands of the solar 
spectrum on those weekdays having no precipitation and obtained by 
computation from the energy recorded by three Smithsonian pyranom- 
eters under glass hemispheres, these glass filters having the following 
general characteristics: 

1. Clear Vycor glass, which admits all wavelengths of the solar 
spectrum (ultraviolet, visible and infrared ).. 

2. Yellow Corning #3385 Glass, which admits the wavelengths 
about 460 millimicrons (visible and infrared). 

3. Black Corning #2540 Glass, which admits only the wavelengths 
above 800 millimicrons (infrared). 

C. Ultraviolet radiation in the wavelengths below 420 millimicrons 
by means of a Misch Photocell. 

D. The number of hours the unprotected fabric was wet with either 
rain or dew. 

E. Total daily precipitation. 

F. Extremes of temperatures in free air and the relative humidity at 
these extremes. 

G. The total radiation on the Vycor filters for an Epply Pyrheliom- 
eter with the sensitive elements at the same distance from the filter as 
the fabric being exposed. This served to provide correlation with the condi- 
tions applying to the samples exposed unprotected. 

A summary of the radiation and weather conditions prevailing during 
the test is given in Appendix Table F-I. 
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EXPOSURE PERIOD 


Initiated 
10 June 1948 
10 June 1948 
10 June 1948 
10 June 1948 
10 June 1948 


10 June 1948 
10 June 1948 
16 Sept 1948 
26 Oct 1948 
13 Dec 1948 


10 June 1948 
10 June 1948 
10 June 1948 
16 Sept 1948 


APPENDIX TABLE F-I 
WEATHER AND RADIATION CONDITIONS 


Total 
Precipi- 

tation 
(inches ) 


No. of Hrs 
Wet with 


Dew 


No. of 
Times Wet 


4 13 
37 
83 

314 

444 


Withdrawn 


26 June 1948 ° 
10 July 1948 d 12 
29 July 1948 P 19 
27 Aug 1948 . 38 
20 Sept 1948 x 55 


25 Oct 1948 ° > * 
15 Sept 1948 2 - 
11 Dec 1948 

2 Jan 1949 

24 Jan 1949 


29 June 1948 
21 July 1948 
18 Aug 1948 
14 Oct 1948 


* Under Glass. 


countries. 


DURING OUTDOOR EXPOSURE 


OF THE SAMPLES 


Temperature °F 


Daily 


Avé 
Min 


86.5 


87.7 
88.5 
88.6 


Radiation 
Measured by 
___ Clarke Pyranometer — 5 Days 
Total UV Vis 
748.7 


3798 2163.7 
6876 1282.7 

9273.8 1805.8 

17754 3432 

22851 4279 


29654 

21993 

10375 
9725.8 
6015 


— Total Solar 
Radiation 
(gm 


cal/cm* ) 


8031 
14970 
22550 
33929 
44551 


Avé 
Max 


62.1 
60.0 
65.0 


5435 
4110 
5993 
1348.0 
730 


44828 
33576 
22541 
15186 

7564 


7638 
14843 
23176 

7495 


952 
1065 
2802 

877 


4902 
5452 
14362 
4684 


Third Congress, IFTCCA, Set for Sept 17-19 in Lucerne 


EMBERS of the AATCC have been invited to attend the Third Congress of the International Federation of Textile Chemists 
M and Colourists Associations in Lucerne, Switzerland, September 17-19 by Dr H Ris, IFTCCA President. 

The dates coincide with the AATCC’s Annual Convention in Chicago, therety forcing the Association to decline an invitation 
to send a delegate. However, our members who are abroad at the time will undoubtedly be interested in the diversified program. 

The Congress will be held in conjunction with The XXVI Congress of the French Association des Chimistes de L’Industrie 
Textile (ACIT), marking a resumption of activities after a break of fifteen years. Member Asscciations include those from France, 
Italy, Germany, Holland, Austria and Switzerland, the latter daving been asked to organize the Third Congress. One of its chief 
aims is to foster an exchange of ideas among European colorists, and by personal contact, promcte friendly relations between 


Registration forms may be obtained from the Schweizerischer Verein der Chemiker-Coloristen, Basle, Switzerland. Tickets 
for the Congress are Fr 25 gach and will be available from the Congress Office beginning Septem_er 16 at 4 pm. 


PROGRAM 
All official proceedings will be held in the 
Kunst- und Kongresshaus Lucerne 


From 4.00 


Evening 


From 8.00 
10.00 


am 
am 


11.00 am 


pm 


am 


Wednesday, September 16th 
Sale of tickets in the Congress Office, Kunst- und Kon- 
gresshaus. 
Informal gathering in the 
restaurants. 


Thursday, September 17th 
Sales of tickets in the Congress Office. 
Opening of Congress in the Large Hall 
of the Kunst- und Kongresshaus. 
Large Hall (Grosser Saal): 
Paper by Prof Jean Meybeck (Directeur du Centre de 
Recherches Textiles de Mulhouse) 
“Contribution a Uétude des propriétés structurales des 
viscoses.——Applications a la recherche des causes de 
“barrures” en “teinture’” (spoken in French). 
(Contribution to the investigation of structural proper- 
ties of viscose rayons. Research with regard to barriness 
in dyeing.) 
Large Hall (Grosser Saal): 
Paper by Prof Dr Ing E Eloed 
Textilechemie, Badenweiler) 
“Zur Kenntnis der Mikrostrukturen 
(spoken in German). 
(Microstructures of man-made fibres). 
Large Hall (Grosser Saal): 
Paper by Dr J Wegmann (Ciba, Basel) 
“Neuere Untersuchungen iiber die Farberischen 
schaften der Kiipenfarbstoffe” (spoken 
(Recent stud of the dyeing properties of vat dyes). 
Small Hall (KI r Saal): 
Paper by B Marcou, ingénicur 
Chimie Industrielle de Paris) 
“Anamalies dans la détermination colorimétrique du pH” 
(spoken in French). 
(Anomalies in the colorimetric 
Large Hall (Grosser Saal): 
Paper by L. Gord (Société 
Barrois, Meuse) 
“Les progres récents dans la teinture et Vappret des 
fibres en Chlorure de Polyvinyle” (spoken in French). 
(Recent progress made in dyeing and finishing of poly- 
vinyl chloride fibers). s 
Variety show and fashion show. 


Friday, September 18th 
Large Hall (Grosser Saal): 
Paper by Dr Helmut Zahn (Universitat Heidelberg) : 
“Zur Kenntnis der chemischen Modifizierung von Natur- 
seide und Wolle (spoken in German). 
(Contributions to chemical modification of 
wool). 


Kongresshaus and Schwanen 


(Grosser Saal) 


(Staatl Institut fiir 


von Chemiefasern”™ 


Eigen- 
n German). 


(Ecole de Physique et 


determination of pH). 


Tronville-en- 


“Rhovyl”, 


silk and 
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10.30 am 


11.30 am 


11:30 am 


Afternoon 


8.30 pm 


Large Hall (Grosser Saal): 

Paper by Dr Hermann Egli (Sandoz, Basel) 

“Eine chromatographische Methode zur 

der farberischen Eigenschaften  saurer 

(spoken in German). 

(A ch tographic method of 

properties of acid dyes). 

Large Hall (Grosser Saal): 

Paper by Dr C van Bochove 

Fasern, Delft) 

“Einige grundlegende Betrachtungen tiber die Knitter- 

festausriistung von Cellulosegeweben (spoken in German). 

(Some fundamental observations on the anticrease treat- 

ment of cellulose fabrics). 

Small Hall (Kleiner Saal): 

Paper by Prof G Centola (Stazione sperimentale per la 

cellulosa, Milano) 

“L’influenza della macerazione sulle proprieta chimico- 

fistcne aeune pure at canupa’ (spoken im Itatian). 

(Influence of wetting conditions on chimico-physical 

properties of hemp fibers). 

Mat-day excursions (return approx 6.30 pm). 

1) Boat trip to Vitznau, and from there by 
railway to Rigi-Kuim (5400 feet) 

2) Boat trip to Kehrsiten, and by mountain railway to 
the Biirgenstock (2676 feet) 

3) Boat trip to Alpnachstad, and then by 
railway to the Pilatus (6369 feet) 

4) Boat trip on the lake of Lucerne 

5) Coach tour round the Lake of Zug 

Official banquet at the Kunst- und Kongresshaus (Large 

Hall). (Dinner jacket or dark lounge suits). 


Saturday, September 19th 


Untersuchung 


W ollfarbstoffe 


studying the dyeing 


(Forschungsinstitut fir 


mountain 


mountain 


Whole-day excursions: 


1) By rail with the “Red Arrow” to Airolo. Lunch at 
Goschenen. 

2) Coach trip to Visit to dam and power 
stations at Pfaffensprung or Amsteg. Lunch at Wassen. 

3) Tour of the Susten and Briinig passes. 

1) Tour of the Furka, Grimsel, and Briinig passes. 

(Tours will be arranged only if sufficient demand is 


indicated). 


Ladies’ Programme 
Thursday, September 17th 


Afternoon—Half-day excursions: 


1) Boat trip and visit to the Richard Wagner Museum, 
Tribschen, 

2) Coach tour of the town. 

Tea will be offered on both these tours by the S V € C. 
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ABSTRACTS 





Synthetic Fibers in Prospect 
and Retrospect 


Rowland Hill, J Soc Dyers & Colourists 68, 
158-68, May, 1952. 


(Abstractor’s Note: This outstanding lecture, 
dealing with the chemistry of the new fibers, 
should be read in its entirety, as it contains a 
large amount of valuable information which is 
unsuitable for abstracting. The closing paragraphs 
are reproduced here.) 

The future. We have already gone a 
long way since Carothers produced the 
first thread of nylon on that day in Feb- 
ruary, 1935. The events of the intervening 
seventeen years have brought a growing 
consciousness and realization within the 
chemical and textile industries of the 
future of the synthetic fibers. The reasons 
for this are not difficult to find. 

The world production of textile fibers 
is currently (in round figures) 22,000 mil- 
lion Ibs per annum, and over the past 
twelve years it has increased at the average 
rate of 300 million lbs per annum, in- 
cluding the war years. Of this total, the 
rayons are contributing a little short of 
3000 million Ibs, about 14 percent of 
the total; and synthetic fibers, mostly 
nylon, about 200 million Ibs, ie, 1 per- 
cent of the total textile fiber market on 
a tonnage basis, concentrated mainly in 
the USA. The value of this 200 million 
Ibs in yarn form is of the order of £120 
million, at a very approximate investment 
cost of £75 million. This high investment 
charge, though perhaps not typical of all 
synthetic fibers, must obviously place a 
limit on the extent to which synthetic 
fibers can sensibly expand. Another key 
factor in the situation is a limitation im- 
posed by the nature and amount of raw 
materials. At this stage, it is sheer specu- 
lation to attempt to forecast how far and 
how big synthetic fibers will grow. These 
facts give substance to the view already 
underlined that synthetic fibers will ex- 
pand on the basis of worthwhile distinct- 
iveness, and it is an economic appreciation 
of this distinctiveness that the chemical 
and textile industries are currently en- 
gaged in assessing. 

Looking ahead, the polymer chemist 
will continue in his efforts to synthesize 
new skeletal structures and produce from 
them fibers having this worthwhile dis- 
tinctiveness. While on one hand there 
wil! be more signposts to guide in this 
search, it will nevertheless become in- 
creasingly difficult to find the new fibers 
of outstanding merit. The combined ef- 
forts of many scientists have been spread 
across the past 25 years, and many thou- 
sands of different structures have been 
made and rejected for one reason or an- 
other. I¢ is a sobering thought that, from 
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all this intensive research, but five classes 
are currently being manufactured or are 
under advanced development, these being 
based upon polyamides (nylon, Perlon L), 
polyesters (Terylene), polyacrylonitrile 
(Crlon, Acrilan), polyvinyl chloride, and 
polyvinylidene chloride. We shall un- 
doubtedly witness minor modifications to 
these structures designed for specific pur- 
poses, but the birth of a structurally new 
fiber of merit and distinction is indeed a 
rare occasion. 

So far, the main brunt of this venture 
has fallen to the lot of the chemical in- 
dustry, but as supplies of fibers increase 
in amount and variety, the textile indus- 
try will be enabled to familiarize itself 
with the new products and to make its 
own contribution. As an essential aid to 
this, research in the future will increas- 
ingly be applied to the relationship be- 
tween fiber and fabric form and textile 
properties. This will become a field in 
which the fiber manufacturer, the textile 
manufacturer, and the research associa- 
tions meet with a common objective. The 
faster this knowledge can be built up, the 
greater wlil be the measure that these 
new materials are being used to maximum 
advantage. Our knowledge of intrinsic 
physical properties, such as stress-strain 
characteristics and recovery, is well estab- 
lished, and indeed has formed the basis of 
the original selection of fibers for com- 
mercial development. But the factors af- 
fecting textile characteristics, such as 
handle and drape, which are not wholly 
definable in terms of physical measure- 
ments, are still somewhat obscure, and it 
is in this direction that fresh knowledge 
will aid very materially. 


The future of synthetic fibers will de- 
pend to a considerable degree upon the 
skili and ingenuity of textile manufac- 
turers in designing and processing finished 
goods which best utilize their unique 
qualities. It is possible that this may re- 
quire the development of new machines 
fer spinning, weaving, dyeing, and fin- 
ishing, so as to produce the best possible 
results with the utmost manufacturing 
efficiency. Then, again, admixture of syn- 
thetics with natural fibers provides the 
textile manufacturer with great oppor- 
tunities to produce new effects, utilizing 
and combining the best qualities of nat- 
ural and synthetic fibers. Thus, the utiliza- 
tion of polyamide and polyester fibers in 
combination with wool would appear to 
lead in the directing of mixed fibers hav- 
ing greater strength, improved wearing 
qualities, and comparative freedom from 
shrinkage, characteristic of the synthetic 
fibers, with the traditional “wooliness” 
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and high comfort of wool. This field of 
mixed fibers, though obviously full of 
interest and promise, is still in its in- 
fancy, and is lacking for the main part 
in the underlying textile science. 

In conclusion, speaking for many col- 
leagues and friends, let me say that there 
is everywhere the greatest enthusiasm for 
and confidence in the future of synthetic 
fibers; there is a vitality about it all, and 
a determination in so many minds to 
make it succeed— WHC 


Sequestering Agents 


J V Boone, Textile World 103, 104-5, March, 
1953. 


In nontechnical language, a sequester- 
ing agent is a substance that has the 
power to absorb ions (particularly metal- 
lic ions) and render them ineffective. The 
troublesome ions are thus kept in solu- 
tion but are incapable of reaction with 
other chemicals in the solution. Specific 
types of sequesterants are needed for 
specific jobs. 

The author lists the following opera- 
ticns, which are improved by the use of 
a proper sequesterant: 

In kier-boiling, mercerizing, and con- 
tinuous bleaching, where the caustic con- 
tent is high, a sequesterant will prevent 
iron stains. In bleaching with peroxide, 
a sequesterant will prolong the life of 
the bath and prevent formation of oxy- 
cellulose. In chlorine bleaching, by re- 
moval of iron, a sequesterant will help 
to produce whiter goods. In boiling-off 
operations, and in wool scouring, the 
formation of insoluble soap curds is pre- 
vented. 

In vat dyeing, the color yield of some 
dyes is increased and brighter shades are 
obtained. In acetate dyeing, insoluble 
soaps entrap dyestuffs and result in loss 
of color yield. A sequesterant will prevent 
this loss. In sulfur dyeing, bronzing is 
prevented, and noncopper-free dyes may 
be used because the copper is sequestered. 

In Naphthol dyeing, a little sequestering 
agent added at each stage (preparation, 
dyeing, coupling, and scouring) will help 
to improve brightness and color yield. 
Perhaps the greatest benefit here, though, 
is improvement of crockfastness. 

Some wool dyes are sensitive to foreign 
metal ions. A sequesterant will improve 
the yield and brightness of shade in these 
cases. 

Stripping operations are improved, as 
the sequesterant helps to prevent con- 
tamination of the bath caused by the 
corrosive action of stripping agents on 
the machinery—WHC 
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Officers of Arkansas Company, Inc seated at the head table during the firm’s 50th 
Anniversary Dinner: (I to r): Nat C Shane, vice president in charge of sales develop- 
ment; J Everett Allen, treasurer; Chester M Braham, president; Albert K Drake, 
secretary; and C L Shuttig, vice president and sales manager. 


e Arkansas Company Personnel 
Celebrate Firm’s Golden 
Anniversary 

Executive staff members and employees 
of the Arkansas Company, Inc celebrated 
its Fiftieth Anniversary on July 8th with 
a dinner at the Hotel Robert Treat, New- 
ark, N J. 

The company had its inception in 1903 
when it was incorporated in New York 
by E Frank Kastenhuber for the purpose 
of promoting the sale of paints made from 
shale oil, which originated in a small 
town near Hot Springs, Arkansas. The 
paints were very efficient as metal pre- 
servatives and were used for painting the 
bottoms of ships to prevent the growth 
of barnacles and marine life. 

As the business grew, the company en- 
tered other fields and began the produc- 
tion of industrial chemicals for the tex- 
tile, leather and paper trades. Offices 
were established in the Woolworth Build- 
ing and land was purchased in Brooklyn 
for the erection of a new plant in 1921. 
An intensive research program was insti- 
tuted, resulting in the development of 
many new chemicals. By 1936 the Brook- 
lyn plant was no longer large enough to 
accommodate Arkansas’ expanded opera- 
tions. A plant was purchased in Newark 
and in 1938 the sales offices were also 
moved to that city. 

New research facilities were made avail- 
able at the Newark plant, resulting in 
the production of many new types of 
resins and dyeing auxiliaries. One of the 
latter, Anthomine, has found wide ap- 
plication in the dyeing of tippy wool, 
while one of durable liquid silicone res- 
ins, Hydro-Pruf, has attained prominence 
in the field of water repellency. 

Arkansas m> tains a sales and service 
organization covering the United States 
and Canada. 
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@ Celanese Begins Shipment of 
Vinyl Acetate from Texas 

Six months ahead of schedule, the 
Chemical Division of Celanese Corpora- 
tion early last month began shipments of 
vinyl acetate in tank car quantities from 
their plant at Pampa, Texas, which is said 
to be capable of producing in excess of 
30,000,000 pounds annually. 

The Pampa process for making vinyl 
acetate is new and was perfected at the 
Chemical Division research laboratories 
at Clarkwood, Texas. Production meth- 
ods do not call for the use of the cus- 
tomary acetylene. 

With shipments now underway from 
the new plant, which is designed to per- 
mit a rapid increase in production as 
market conditions demand, Celanese be- 
comes the second major supplier of the 
vinyle acetate monomer. 





OBITUARY 


S G DAVENPORT 


AMUEL G DAVENPORT, president 
S and treasurer of Kali Manufacturing 
Co, died July 4th, at his home, 609 Rose 
Hill Rd, Broomall, Pa, at the age of 71. 

Mr Davenport, a pioneer in textile 
chemicals and allied trades, was one of 
the organizers of the Kali Co in 1912. 

He was a member of the American 
Chemical Society, the Union League, 
the American Association of Textile 
Chemists and Colorists, and the Textile 
Chemical Manufacturers Association, Inc. 

Surviving Mr Davenport are his widow, 
Kate; two daughters, Mrs E A Chariott, 
and Mrs John A Miskey; two brothers, 
John W and Albert R; and a sister, Mrs 
William Fergus. 
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@ Marble-Nye Purchased 
By Hooker 


The transfer of ownership of the Mar- 
ble-Nye Company, Worcester, Mass, be- 
came effective July 1st with the New 
England firm continuing to operate under 
the same name, but as a wholly owned 
subsidiary of Hooker Electrochemical 
Company. 

No changes in sales organization or 
policy are contemplated with the excep- 
tion that George J Bruyn, formerly admin- 
istrative assistant to the vice president 
and general sales manager of Hooker, 
will be vice president and manager of 
Marble-Nye. Walter B Jenkins, formerly 
president of Marble-Nye, will continue 
as a member of the board of directors and 
act in a consulting capacity. Henry L 
Gilson will be retained as treasurer and 
clerk. 


New officers of Marble-Nye will be: 
R L Murray, president; B Klaussen, vice 
president; G J Bruyn, vice president and 
manager; H L Gilson, treasurer and clerk. 
The board of directors consists of: R L 
Murray, B Klaussen, R W Hooker, R E 
Wilkin, G J Bruyn, A Wilcox II, and 
W B Jenkins. 

Founded in 1773 as a proprietorship 
under the name of Dr Elijah Dix, a 
Worcester pharmacist, the firm became a 
partnership in 1863 under the name of 
Jerome Marble & Company. In 1904, the 
business was sold becoming J Russell Mar- 
ble & Company. It was incorporated as 
Marble-Nye Company in 1920. For many 
years Marble-Nye has been manufacturers’ 
agent for a line of chemicals for the tex- 
tile, leather, paper and other industries of 
New England. The firm represents many 
principals, major of which are Hooker 
(caustic soda and chlorine), Penick & 
Ford (starches and gums), Diamond Alkali 
Company (soda ash and bicarbonate of 
soda), American Potash & Chemical Cor- 
poration (borax), Axton-Cross Corpora- 
tion (acids) and Rumford Chemical Com- 
pany (sulfuric acid). Marble-Nye facilities 
include the main office, a paint store and 
large warehouse in Worcester and an 
office and warehouse in Boston. 

The 180-year-old firm has been Hooker’s 
exclusive agent in New England since 
Hooker first started in business in 1906 
as the Development and Funding Com- 
pany. The products handled at that time 
were caustic soda and bleaching powder. 
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e USTC Report on Imports of 
Coal-Tar Products in 1952 


The United States Tariff Commission 
on July 1st issued a report on United 


| States imports of coal-tar products en- 


tered in 1952 under paragraphs 27 and 


| 28 of the Tariff Act of 1930. The report 


gives detailed statistics on coal-tar inter- 
mediates entered under paragraph 27 and 
on coal-tar dyes, medicinals and pharma- 
ceuticals, flavor and perfume materials, 


and other finished coal-tar products en- 


tered under paragraph 28. 

The report shows that in 1952 imports 
of coal-tar chemicals entered under para- 
graph 27, virtually all of which are inter- 
mediates, totaled 3.0 million pounds, 
valued at 1.7 million dollars (foreign 
invoice value), compared with 8.5 million 
pounds, valued at 2.2 million dollars, in 
1951, and 5.5 million pounds, valued at 
1.6 million dollars, in 1950. Imports in 
1952 came principally from Germany and 
the United Kingdom; lesser quantities 
came also from the Netherlands, Belgium, 
Italy, Japan, France, Switzerland, Aus- 
tralia Sweden, Czechoslovakia, and Can- 
ada. The most important intermediates, 
in terms of quantity, imported in 1952 
were m-chloroaniline, refined naphthalene, 
and anthraquinone. Imports of m-chloro- 
aniline totaled 546,00 pounds and came 
principally from Germany; imports of 
refined naphthalene (545,000 pounds) 
came principally from the Netherlands, 
Belgium, Germany, the United Kingdom, 
and Czechoslovakia; and imports of an- 
thraquinone (512,000 pounds) came prin- 
cipally from Germany, the United King- 
dam, and France. There were also sub- 
stantial imports of aminoanthraquinone, 
o-cresol, fast color salts, Naphthol AS and 
derivatives, methoxone, phthalic anhy- 
dride, and xylenol. 

Imports in 1952 of finished coal-tar 
products dutiable under paragraph 28 
totaled 5.1 million pounds, valued at 6.9 
million dollars (foreign invoice value), 
compared with 5.2 million pounds, val- 
ued at 7.3 million dollars, in 1951. As in 
previous years, dyes were by far the most 
important group of finished coal-tar prod- 
ucts entered under paragraph 28. Imports 
of dyes amounted to 4.4 million dollars 
(foreign invoice value), or 64 per cent of 
the total value of imports entered under 
paragraph 28 in 1952. Imports in 1951 
were 6.3 million dollars. Switzerland and 
Germany were the principal sources of 
the dyes imported in 1952. 

The statistics given in the report were 
obtained by analyzing invoices covering 
imports through all United States cus- 
toms districts. 

Copies of the report may be obtained 
by writing to the United States Tariff 
Commission, Washington 25, D C. 
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Architect’s drawing of the titanium dioxide plant which American Cyanamid Company 
will build in Savannah, Georgia. 


@ Calco to Build 3rd 
Titanium Dioxide Plant 

Construction of a new $14,000,000 ti- 
tanium dioxide plant on the outskirts of 
Savannah, Georgia, will be started by 
American Cyanamid Company’s Calco 
Chemical Division during the last quarter 
of this year. Completion is expected early 
in 1955. 

The plant, which will occupy a 1600- 
acre tract of land along two miles of the 
south shore of the Savannah River, will 
be Calco’s third facility for production of 
their Unitane titanium dioxide pigment. 
The others are at Piney River, Va and 
Gloucester City, N J. It will be Cyana- 
mid’s 43rd plant and their 20th in the 
South. 

Robert and Company Associates have 
designed the plant under the supervision 
of Cyanamid engineers. The plant will 
be built to permit doubling of output at 
some future date. 


e Mathieson to Produce 
Hydrazine at Lake Charles 

Completion by Mathieson Chemical 
Corporation of the first large-scale plant 
in the United States to produce hydrazine, 
the chemical brought out of obscurity by 
the Germans during World War II for 
use as a rocket fuel, was announced in 
Baltimore on July 13th by Carl F Prutton, 
president of the Mathieson Chemical Re- 
search and Engineering Division. 

The new plant, located at Lake Charles, 
Louisiana, will produce hydrazine both 
for military purposes and for use in a 
wide range of promising new industrial 
applications. 

Hydrazine is a clear, water-like liquid 
composed of nitrogen and hyrogen. It 
is made from ammonia and sells for $2.50 
a pound for the hydrate form in solution. 

In the industrial field, hydrazine and 
its derivatives show promise as starting 
materials for new dyes, synthetic deter- 
gents, wrinkle-resistant coatings for tex- 
tiles, and as modifiers of synthetic fibers 
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and plastics, particularly those of the 
polyamide type such as nylon and Dacron. 
There is some evidence, for example, that 
hydrazine-modified fibers may permit finer 
strands with greater strength and elas- 
ticity. 

Significant quantities of hydrazine and 
hydrazine salts were imported from Eu- 
rope last year, Dr Prutton stated, “but 
from now on we expect the United States 
productive capacity to be more than ade- 
quate to meet requirements of both in- 
dustry and the military.” 

It is further anticipated that production 
from Mathieson’s new Lake Charles plant 
will give additional impetus to the devel- 
opment of new commercial chemicals 
based on hydrazine. 


e CSMA 40th Annual Meeting 


The Chemical Specialties Manufacturers 
Association, Inc will hold its 40th Annual 
Meeting in Washington, D C on Decem- 
ber 6-8, at the Mayflower Hotel. 

The original association from which 
the CSMA developed was organized in 
Washington in 1914. There are now 300 
members. Some of the founders of the 
association are expected to be present and 
will be accorded fitting recognition. 


@ Fisher Opens 
New England Office 


Following the recent opening of its 
Mexico City sales office, Fisher Scientific 
has opened a New England office at 10 
Brattle Street, Cambridge, Mass. 

Heading the office are Russell Bennett 
and Norma Musto. 


© Goldberg Opens 
Consulting Service 


J B Goldberg, who on July Ist re- 
signed as Research Director of J P Stevens 
and Co, Inc, has opened offices at 11 West 
42nd Street, New York, N Y, to provide 
technical consulting services to the textile 
and allied industries. 
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@ Ciba Toms River Plant 
Designed According to 
Advanced Practices 


The new $18,000,000 Ciba dyestuffs 
plant, officially dedicated on June 4th at 
Toms River, N J, has been designed, laid 
out and equipped according to advanced 
American and European practices in an 
effort to qualify as the most modern and 
efficient unit in the dystuffs industry. 

Built for the manufacture of anthra- 
quinone vat dyestuffs, the new Ciba unit 
will have a normal production capacity 
of 4,000,000 pounds of paste dyestuffs a 
year, in a broad range of colors. It is lo- 
cated on a 35-acre tract cleared of trees, 
within 1250 acres of forest land owned 
by Ciba. 

Cita explains the size of the plant by 
pointing out that the sequence of proc- 
esses in producing vat dyestuffs demands 
that the entire job be conducted at a single 
location. In addition, the auxiliary opera- 
tions required can be provided economic- 
ally only when spread over a sizable vol- 
ume of output, which calls for an appre- 
ciable variety of equipment. In 1949 the 
Company decided that the expanding 
American market for Ciba vat dyes had 
reached such proportions that a new 
plant, to serve this market, was justified. 
And so the financing, planning and con- 
struction on the Toms River works pro- 
ceeded. 

Natural advantages possessed by the re- 
gion were among the factors influencing 
Ciba’s decision. For one thing, a plentiful 
supply of pure water was assured by the 
river itself as well as reservoirs of un- 
tapped underground water. Linked with 
this was the need for disposal of effluents 
produced by the chemical processes in the 
plant. Broader economic geography also 
played a part. The site lies 53 miles from 
Philadelphia and 70 miles from New 
York, and is served by two railroads and 
one of the finest hard-surfaced highways 
for truck and passenger car transport. A 
climate free from extremes, excellent soil 
conditions and the possibility of economi- 
cal initial costs of erection also favored the 
location. 

Construction began soon after Ciba pur- 
chased the land in June, 1949. Following 
the clearing and moving of timber and the 
putting down of a Jersey Central Railroad 
siding, steel workers rigged the skeletons 
of large and small structures—a power 
plant, a five-story mill building, connecting 
with a three-story twin factory units where 
the vat colors are actually produced. 

The water supply alone was a sizeable 
undertaking, the plant consuming from 
114 to two million gallons of water a day. 
Deep wells were dug, pumping apparatus 
and modern sewage treatment and dis- 
posal facilities installed. These include a 
composite reservoir, a pit in which motor- 
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View from the north showing the three main manufacturing buildings. 





Closeup of reaction kettles where care- 

fully controlled operations begin in the 

manufacture of Cibanone Anthraquinone 
vat dyestuffs. 


driven stirrers neutralize the composited 
waste liquids with lime, a pond for sedi- 
mentation of solids, a purifying basin 
where the clear, neutralized effluent is 
oxygen-saturated and finally the effluent 
is sterilized with chlorine. Additional 
equipment handles and stores lime. A 
control building houses instruments, 
pumps and a treatment laboratory. 

In addition to an electric power plant, 
with its network of distribution lines, 
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a complete steam plant was erected, ca- 
pable of producing 100,000 Ib of steam 
per hour, at a pressure of 500 Ib and with 
a 150° superheat. This plant, which burns 
either oil or pulverized coal, is sufficient 
to care for future expansion needs, and 
can be equipped with extraction turbines, 
should the need for their use arise. 


As the construction work continued, a 
tank farm, for storing acids and other 
liquid chemicals, rose near the factory 
buildings. Solid chemicals, in drums, bar- 
rels and bags, are kept in a _ nearby 
concrete warehousing area. 


The nerve center of the works is the | 


administration building, down the avenue 
from which are other smaller structures, 
such as the fully equipped fire house, a 
garage, engineering, maintenance and 
machine shops, among others. 

Modern first-aid and medical facilities 
are attached to the gate house, while 
adjoining these and a part of the same 
structure is the low, spacious cafeteria 
capable of serving 150 at a sitting. 

For the production of four million 


pounds of anthraquinone vat dyes an- | 


nually, the Toms River works will re- 
quire a total of about 22 million pounds 
of various chemicals, among the principal 
of which are sulfuric acid, caustic soda, 
muriatic acid, phthalic anhydride, am- 
monia, benzene, nitrobenzene, glycerine 
and alcohol. To handle and process them 
requires special equipment ranging from 
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microscopes to a giant autoclave, which 
weighs 36 tons and is the largest and 
most expensive single piece of chemical 
apparatus in the plant. Next most im- 
pressive is the giant sublimator. 

Of the three main manufacturing build- 
ings, one of the 3-story structures is for 
processing flammable materials only, while 
its twin (in outward appearance) is for 
nonflammables. The building in the cen- 
ter is for final processing, such as making 
dye-cake into paste, or drying, grinding 
and mixing as powders. Control labora- 
tories are located on the top floor. 

The main processes in either of the 
smaller buildings begin on the second 
floor. Liquid chemicals flow from the tank 
farm into a storage tank, then into a 
measuring tank on the third floor and so 
down into one of the kettles on the 
second floor. These lined kettles, of which 
there are about 100 in the plant, vary 
from 300-5,000 gallons capacity. Where 
dry chemicals are used, the measured pro- 
portions are trucked to the kettle and 
emptied into it from the bags, barrels or 
drums in which they have been stored. 
They are then stirred, heated and distilled 
within the tightly locked kettle, under 
steam pressure. The finished liquid formed 
is then blown through pipes to the floor 
above, where it passes into a filter. 

The filtering apparatus in the two manu- 
facturing buildings varies, according to 
the process being used, among three types 
—vacuum filters, filter presses and pres- 
sure filters. 

Across a connecting bridge from either 
of the manufacturing buildings the dye- 
cake is trucked in “cake cars” to the 
fourth floor of the center building. Ac- 
cording to its particular function, the 
dyestuff is then transformed into paste 
or powder. 

With certain modifications, it would be 
possible to double the impressive output 
of this modern, multimillion-dollar plant 
if it were to be run on a seven-day basis 
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Part of the elaborate effluent treatment unit. 





during national emergency, reducing the 
variety of colors to a basic few. Hence, 
Ciba appears ready to face the future, 
firm in the belief that their modern and 
efficient new vat dyestuffs unit will serve 
the consuming public well. 


@ 2nd Glycerine Research 
Award Competition 

The Glycerine Producers’ Association 
has announced the second annual Glycer- 
ine Research Award competition for 
which awards will be presented at the 
next Association Convention in January 
1954. The awards, of $1000, $300, and 
$200 respectively, are in recognition of 
outstanding research in the application 
of glycerine or glycerine derivatives dur- 
ing the current year. 

As outlined by the Association, the 
awards are open to any individual in the 
United States and Canada engaged in 
research whether employed in industry 
or affiliated with a governmental or 
educational institution. Those connected 
with the member companies of the Glycer- 
ine Division, Associated Soap and Glycer- 
ine Producers, Inc, or laboratories which 
they employ will, however, be excluded. 
Both faculty and students are eligible, 
and joint returns by members of asso- 
ciated research teams will be allowed. 

Closing date for nominations for the 
1953 awards has been announced as No- 
vember 1, 1953. Where possible, awards 
will be made in person at the Annual 
Association Convention, January 27, 1954. 

Selection of the winners will be made 
by a committee of three judges of out- 
standing reputation and appropriate sci- 
entific background, the Association said. 
They will be named at a later date. 

Official entry blanks required for mak- 
ing the nominations may te obtained 
from the Glycerine Producers’ Associa- 
tion, 295 Madison Avenue, New York 
17, New York. 
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@ Universal Detergents Names 
Four Sales Agencies 


Four new sales agencies have been 
appointed by Universal Detergents, Inc, 
Long Beach, Calif manufacturers of Udet, 
Udex and Udet F alkyl aryl sodium sul- 
fonates, and Udesolve, a line of aromatic 
hydrocarbon solvents. 

The new agencies include: Goldpar Dis- 
tributors, 137 Riverside Drive, New York; 
Martin Terr, 59-60 Commercial Wharf, 
Boston; George E Moser & Son, Inc, 
Penobscot Bldg, Detroit; and Edward J 
Lewis Co, 9 South Clinton St, Chicago. 


@ Carolinas Section, ASQC 
To Meet October 9 


The Carolinas Section of the American 
Society for Quality Control, successor or- 
ganization to the Textile Quality Control 
Association, will hold its first fall meet- 
ing at the School of Textiles, North 
Carolina State College, Raleigh, N C, on 
October 9, 1953. Program details will 
be announced later. 

R C Tanner of Fieldcrest Mills, Spray, 
N C, is chairman of this new organization. 
Other officers include: J P Elting, Kendall 
Mills, vice chairman; Percy Woodruff, 
Erwin Mills, secretary; George E Archer, 
Uster Corp, treasurer; and R Hobart 
Souther, Cone Mills, counselor. 

Committee chairmen are: Program— 
F H Martin, Springs Cotton Mills; Mem- 
bership—Clyde E Moss, Firestone Tex- 
tiles; Education—Dame S Hamby, North 
Carolina State College; Publicity—Dent 
Mangum, National Cotton Council; Ar- 
rangements—Duke Kimbrell, Parkdale 
Mills; and Axditing—Elvin Bond, U S 
Rubber Company. 

By affiliating with ASQC, the Caro- 
linas organization believes it can offer 
more advantages to the quality control 
officials in the textile mills of the area. 
It is planning an active program for the 
coming year. 


@ New Jersey Screen Processors 
Plan Fall Exhibit 


The New Jersey Chapter, Screen Pro- 
cess Printing Association International, 
will hold an extensive screen process ex- 
hibit from September 14 to October 3 at 
the Newark Public Library, Washington 
Street, Newark, N J. 

Included in the exhibit which will fea- 
ture products of New Jersey Screen Print- 
ers, will be posters, displays, billboards, 
and industrial applications, such as decals, 
plates, dials and odd-surface printing. A 
movie and live demonstration are also 
scheduled. 
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@ Over 500 Attend SOCMA 
Spring Outing 


Attendance at the recent Annual Spring 
Outing of the Synthetic Organic Chemical 
Manufacturers Association, held jointly 
with the Manufacturing Chemists’ Asso- 
ciation at The Greenbrier, White Sulfur 
Springs, W Va, was approximately 525. 

Official meetings in conjunction with 
the Outing were held on June 11th and 
included the 8lst Annual Meeting of 
MCA, and a joint luncheon of the Board 
of Governors and the Board of Directors 
of MCA. At the MCA meeting, as previ- 
ously announced, William C Foster was 
elected that society’s first full-time presi- 
dent. Other business included the presenta- 
tion of the Lammont Du Pont Safety 
Awards to A R Maas Chemical Co (a 
Division of Victor Chemical Works) and to 


the Naugatuck Chemical Division of U S- 


Rubber Company, and the amending of 
MCA bylaws to provide Canadian firms 
with eligibility for membership. Principal 
speaker at the meeting was Cecil C Merri- 
field, a vice president and consultant of 
the Econometric Institute, Inc, of New 
York. His subject was “The Chemical In- 
dustry—Short Term and Long Term Out- 
look.” 


On the afternoon of June 11 there was 
a panel discussion of problems concern- 
ing international trade and the tariff. 
Moderator was Howard Huston of Ameri- 
can Cyanamid Co. SOCMA panel mem- 
bers included Dr Cary R Wagner and 
Donald O Lincoln, General Counsel. MCA 
members were Fred G Singer, Chairman 
of the MCA Tariff Committee, and B M 
Reynolds of Merck & Co, Inc. This meet- 
ing was attended by approximately 125. 

A new feature of the Outing was the 
Monte Carlo evening, operated under the 
Chairmanship of A L Leggin of Wyan- 
dotte Chemicals Corp. A large proportion 
of those present at the Outing participated. 

The annual Golf Tournament was held 
on June 12, under the Chairmanship of 
Neil B Conley of American Cyanamid 
Company. Other members of the Com- 
mittee were Max Gossweiler of Sandoz 
Chemical Works, Inc, Alden R Loosli of 
American Cyanamid Co and Frank J Reid 
of The New York Quinine & Chemical 
Works, Inc. 

Both the Old White and the Green- 
brier courses were used. First prizes were 
for low gross on each course with second 
prizes for nearest the pin on original 
shots on the 18th hole of the Old White 
and 2nd hole of the Greenbrier course. 
The balance of the prizes were awarded 
on the basis of kickers handicaps. Prizes 
were presented by Mr Conley at the Ban- 
quet on June 12. 

Low gross winner for the Greenbrier 
course was Stanley Crossland of Ethyl 
Corporation with a 75. C B McCoy of E I 
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du Pont de Nemours & Co, won low 
gross for the Old White course with 76. 

Nearest the pin on the original shot for 
the 18th hole of the Old White course 
was William B De Pass of Interchemical 
Corporation, and nearest on the 2nd hole 
of the Greenbrier course was Max Goss- 
weiler of Sandoz Chemical Works, Inc. 

Winners in the kickers handicap were: 

George W Wemple, Mutual Chemical Company; 
Harold J Daigneault, National Aniline Division, 
Allied Chemical & Dye Corp; R F Cotten, Victor 
Chemical Works; Raymond L Geiler, A R Maas 
Division, Victor Chemical Works; Ralph A Clark, 
J T Baker Chemical Co; James M Crowe, Ameri- 
can Chemical Society; Allan S Evans, Jr, Pitts- 
burgh Coke & Chemical Co; L A Burrows, E I 
du Pont de Nemours & Co, Inc; Ralph Wechsler, 
Nopco Chemical Company; A R Ludlow, U S 
Industrial Chemicals Corp; M W Smith, J T 
Baker Chemical Co; John C Thom, Westvaco 
Chemical Division, Food Machinery & Chemical 
Corp; J C Cassidy, Niagara Alkali Company; 
David L Eynon, Monsanto Chemical Co; George 
H Cadgene, Trubek Laboratories, Inc; William 
C Foster, Manufacturing Chemists’ Association ; 
Russell Hopkinson, Mathieson Chemical Corp; 
W F Newton, Columbia-Southern Chemical Corp; 
Frank P Mackinney, Sandoz Chemical Works, 
Inc; J J Powers, Chas Pfizer & Co, Inc; Spencer 
E Palmer, Tennessee Eastman Co; and William 
C Harmon, American Cy2namid Co. 


For the first time in recent years a tennis 
tournament was held. Winning doubles 
team was F Visser’t Hooft of the Lucidol 
Division of Novadel-Agene Corp and 
John C Franklin of General Aniline and 
Film Corp. Prizes were presented at the 
Banquet. 

A reception and cocktail party was held 
in the Spring Room and West Terrace for 
members of both Associations on the eve- 
ning of June 12, preceding the joint 
dinner. 

Dr Wagner presided at the Banquet. 
With him on the dais were Sinclair 
Weeks, Secretary of Commerce; Charles S 
Munson, President of MCA; William H 
Ward, Chairman of the Board of MCA; 
Carl E Van Winckel, Vice President of 
SOCMA; Robert B Semple, Wyandotte 
Chemicals Corp, Program Chairman for 
MCA; and Neil B Conley of American 
Cyanamid Company, Chairman of the Golf 
Committee. 

The evening’s speaker was Secretary 
of Commerce Weeks, whose topic was 
“The Outlook Today.” 


@ New Source of 
Sodium Perborate 

Sodium perborate containing 10 per 
cent of active oxygen by weight is now 
available in quantity from Buffalo Electro- 
Chemical Co, Inc, Division of Food Ma- 
chinery and Chemical Corporation, one of 
the nation’s largest producers of peroxy- 
gen chemicals. 

The chemical is a mild oxidizing agent 
used in the textile industry chiefly for 
development of dyes and in the dry clean- 
ing industry for bleaching and spotting. 
It is also important in formulating the 
modern powder bleaches and various cos- 
metic preparations. 

Bulletin 45, free on request to Buffalo 
Electro-Chemical Co, Inc, Station B, Buf- 
falo 7, N Y, gives full details. 
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e Industrial Scale Seal 


A new device that fits over standard 
models of weighing scales, protecting 
them from foreign matter and corrosion 
under severe industrial conditions, was 
recently put on the market by Applied 
Engineering Company, Orangeburg, S C. 

The feature of this device is a patented 
liquid seal. The sealing flange is fixed 
continuously around underside of the 
moving platform thus effecting an air- 
tight seal. The flange is at all times pro- 
truding into the liquid channel irrespec- 
tive of weight applied to the scales, and is 
free from contact with anything except 
the liquid. 

The column and head of scales is also 
completely enclosed. An access door and 
windows provide a means for making 
weight settings and readings. 

The entire device is designed as a “take 
down” model to permit inspection of 
scales as required by some state laws. 

A model of the Cunningham Scale Seal 
is available for practically any model of 
weighing scale, including various indi- 
cators. 


e R & H Manufacturing 
New Mothproofer 


Plans for the manufacture of EQ-53, 
a new mothproofing compound developed 
by the U S Department of Agriculture, 
were recently announced by Rohm & Haas 
Company, Philadelphia as follows: sales 
to woolen mills and shrinking houses 
will be handled by the company’s Textile 
Chemicals Department; sales to distribu- 
tors for household applications, by the 
Agricultural and Sanitary Chemicals De- 
partment. 

Woolen manufacturers have expressed 
interest in the product as a protector of 
fabrics and finished garments against 
moths during storage. It is expected also 
to prove highly effective for household 
mothproofing of woolens. 

EQ-53 is an emulsion concentrate con- 
taining DDT, Triton X-100 (an emulsi- 
fier) and a hydrocarbon solvent. As a 
mothproofing treatment, it is said to pro- 
vide exceptional protection, although it 
is not claimed to be durable to washing 
and drycleaning. 

Rohm & Haas has also announced the 
availability, in drum and tank car quanti- 
ties, of Dimethylformamide, a new solvent 
which will dissolve a variety of materials, 
such as synthetic and natural resins, inor- 
ganic salts and gases. It is said to find 
application as a spinning bath solvent for 
polyacrylic fibers, in the purification of 
acetylene, as a solvent medium for or- 
ganic reactions, as a solvent for acryloni- 
trile polymers, and for solvent extraction 
processes where a high degree of selec- 
tivity is required. 
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e Office Move by Frankl 


Ernest L Frankl Associates, textile ma- 
chinery manufacturers’ representatives, 
have announced the removal of their 
offices to 515 Madison Avenue, New York 
22, N Y. The firm represents, among 
others, Officina Maccanica Sant’Andrea, 
Navara, Italy; Jakob Mueller, Frick, Switz- 
erland; Mezzera S p A, Milan, Italy; A-B 
Teximpex, Uddevalla, Sweden. 


e Carbide Announces Price 
Reductions in Phenyl Methyl] 
Carbinol and Vinyl Acetate 


The price of Phenyl Methyl Carbinol, 
recently recognized as one of the most 
effective carriers for acetate colors in 
dyeing Dacron and dynel, has been re- 
duced from 85c to 60c a pound by Carbide 
and Carbon Chemicals Company, a Divi- 
sion of Union Carbide and Carbon Corp. 
The new price applies to less-carload lots, 
fob, Institute, W Va, and includes the 
cost of nonreturnable drums. 

Phenyl Methyl Carbinol is said to be 
sufficiently water-soluble to allow removal 
with a hot water rinse after the dyeing 
operation. As a swelling operation, it 
reportedly has no harmful effects on vis- 
cose, acetate, or wool in blends with 
synthetic fibers. According to reports, 
full shades can be dyed at temperatures as 
low as 180°F in acid, alkaline or neutral 
baths. Evenness of dyeing and light fast- 
ness are said to be excellent. 

Carbide has also announced the follow- 
ing new prices for both vinyl acetate HQ 
and vinyl acetate DPA: 


EASTERN TERRITORY — (East 
Utah, and Arizona) 
15.5c per pound in tank cars 
17.5c per pound in carload lots in drums 
18.5c per pound in less than carload lots in 
drums 
WESTERN TERRITORY—(West of Montana, 
Wyoming, Colorado, and New Mexico) 
17.5c per pound in tank cars 
19.5c per pound in carload lots in drums 
20.5c per pound in less than carload lots in 
drums 


All shipments of 55-gallon drums or 
more are fob delivery point of rail carrier 
nearest point of destination. 


of Idaho, 


@ Cyanamid Lowers Prices of 
Seven Chemicals 
American Cyanamid Company has in- 
creased production and reduced prices of 
seven new chemical products now being 
marketed for experimental use. The prod- 
ucts and their new prices are: 
Less LCL 


than drum Drums 


(per lb.) (per Ib.) 
$1. $0.60 








OS Cee eee 10 

B-Diethylaminopropionitrile 1.00 0.75 
B-Dimethylaminopropionitrile .. 1.00 0.70 
B-Ethoxypropionitrile ........ 0.75 0.45 
B-Methoxypropionitrile ....... 0.75 0.45 
N, N’-Methylenebisacrylamide.. 1.50 1.00 
PUN. cdoecccewesiece 0.80 0.55 


These prices are all f o b Stamford, 
Connecticut, except B-ethoxypropionitrile 
which is f o b Warners (Linden), New 
Jersey, as well. 
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New Sandoz Branch Office, 
Cincinnati, Ohio 


@ Expanding Activities in 
Mid-West Prompt Sandoz 
Move 

In view of their expanding activities in 
the area and the desire to be nearer their 
dyestuff manufacturing sources, Sandoz 
Chemical Works, Inc has moved the Mid- 
western branch office from Chicago to 
3712 Beechmont Avenue, Cincinnati 26, 
Ohio. 

Arthur A Barker is manager of the 
branch with A E Mitchell and R Y Mc- 
Carter working under him and covering 
the Midwest territory. 

At the present time, laboratory cus- 
tomer service is performed by Sandoz at 
the Charlotte, N C branch. 


@ Modern Fabrics Exhibit 
At Trade Bank 


Trade Bank and Trust Company is cur- 
rently presenting an educational exhibit 
of “Modern Wonder Fabrics” with the 
cooperation of four of the nation’s lead- 
ing textile fiber manufacturers, in the 
windows of its main office at the corner 
of 38th Street and 7th Avenue, New York, 
as a public service. 

The following companies have agreed 
to participate in this undertaking: East- 
man Chemical Products Inc; E I du Pont 
de Nemours & Co, Inc; Chemstrand Corp; 
Carbide & Carbon Chemicals Corp; and 
Virginia-Carolina Chemical Corp. They 
will show textiles made of Chromespun, 
nylon, Dacron, Orlon, Acrilan, dynel, and 
Vicara. 

The exhibit opened on July 23rd and 
will continue through Labor Day. 


@ Drysalters Meeting Dates 


Four meetings of the Drysalters Club 
of New England for the 1953-54 season 
have been announced by the secretary- 
treasurer, Azel W Mack. 

They are: Fall meeting, Oct 30, 1953; 
annual meeting, Jan 18, 1954, and Spring 
meeting, April 30, 1954, all at the Hotel 
Vendome Boston Mass, and annual out- 
ing June 25, 1954, Andover Country Club, 
Andover, Mass. 
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e TTFC OK’s Plans for 
55 Exhibition 
The Textile Technical Federation of 
Canada has given tentative approval to 
plans for one of the greatest exhibition 
of all phases of the Canadian textile in- 
dustry ever to be staged in that country. 


Leon Moody, as chairman of the com- 
mittee in charge of the proposed exhibi- 
tion, proposed that the five-day exhibition 
be held in April, 1955, in the Show Mart 
at Montreal. All aspects of the textile 
industry would be covered and the attrac- 
tions would include a daily fashion show. 


The Textile Technical Federation of 
Canada from headquarters in Montreal 
coordinates the scientific and educational 
work of six textile technical societies in 
many parts of Canada. The membership 
of about 1,200 is made up mainly of 
textile chemists, dyers, weavers, spinners 
and other textile scientists and technicians. 


@ New Wool Bureau Color Film 


The Wool Bureau on July 15th intro- 
duced a new sales training film, “The 
Seven Wonders of Wool,” at a press pre- 
view for the consumer and trade press 
at the Johnny Victor Theater in Rocke- 
feller Center, New York. In dramatizing 
the seven most important qualities of 
wool the film features the “felt-board” 
technique, used to illustrate a sales train- 
ing talk. 

Introduction to the 22-minute color 
film is narrated by F Eugene Ackerman, 
President of the Wool Bureau. Mrs Doro- 
thy Burgess, Director of Retail Education 
for the Bureau, is featured as a store 
sales training director presenting a felt- 
board lecture on wool’s qualities to a 
store sales staff. 


@ LTI Departmental 
Reorganization Plan 


Under a new departmental reorganiza- 
tion plan now in effect, the nine depart- 
ments of the Lowell Technological Insti- 
tute have been consolidated into four divi- 
sions as follows: 

Chemistry—Elmer E Fickett, Chairman 

Engineering—Herbert J Ball, Chairman 

General Studies—Charles F Edlund, 

Chairman 


Textile Manufacturing—James H 
Kennedy, Jr, Chairman 

In the regrouping the Textile Manufac- 
turing Division includes the departments 
of Fibers and Yarns; Design, Weaving 
and Knitting; Textile Finishing; and Tex- 
tile Testing. Leather and Paper Engineer- 
ing are to be combined with Textile 
Engineering in the new Engineering Di- 
vision. 
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@ Substantial Increase in 
College Scholarships by 
Chemical Companies 


Over a thousand college scholarships 
and fellowships were made available to 
deserving students during the past year 
by chemical and related companies, ac- 
cording to a survey completed in May by 
the Manufacturing Chemists’ Association, 
Inc. The grants ranged in value from $300 
to $5,000 a year. 

Although comparable figures are not 
available, this is believed to represent 
a substantial increase over previous years, 
the Association said. It predicted a fur- 
ther increase for the year 1953-54. 

The MCA survey showed a total of 34 
companies providing 1,036 scholarships 
and fellowships having an annual value of 
$1,618,000. This does not include funds 
given to educational institutions in the 
form of grants-in-aid or to support re- 
search. 


Of the total grants to students, 611 were 
scholarships available to undergraduates, 
while 425 were fellowships open to stu- 
dents doing graduate or post-graduate 
work, chiefly in engineering and the natu- 
ral sciences. 


In a majority of cases the grants are 
turned over to selected colleges and uni- 
versities who in turn pick the recipients 
and administer the scholarships, the As- 
sociation said. 


A recent and growing practice, accord- 
ing to the Association, is for the contrib- 
uting company to provide, in addition to 
assistance to the students, a grant-in-aid 
to the college during the life of the 
scholarship to help defray general operat- 
ing expenses. This is in recognition of the 
fact that tuition alone seldom covers the 
cost to the college of educating a student. 


e FDC Textile Department 
Set for Coming Semester 


The Hesslein Textile Building at Fair- 
leigh Dickinson College, opened and 
dedicated last fall, is now well equipped 
for the coming semester, according to 
Herbert R Mauersberger, Director of the 
College’s Textile Department. The testing 
room now has one Launder-Ometer, one 
Fade-Ometer, weighing balances, hygrom- 
eter, individual adjustable lights for each 
student, a Scott combination skein and 
cloth tensile strength tester, one AATCC 
crockmeter, and an U S Testing Company 
twist-tester. A yarn reel, a humidifier do- 
nated by Air Perme-a-tor Company of 
Paterson and two Suter cloth analysis 
tables with direct and indirect lighting, 
several Lowison thread counters, pick 
needles the tweezers are also among the 
equipment of this room. 


The chemical laboratory is now equipped 
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with a curing and drying oven, a gas- 
fading machine, all types of glassware 
and chemicals, stains and spotting agents, 
microscopes, fiber cross-section slides and 
many fabric samples. These have been 
donated by leading dyers, finishers, print- 
ers and chemical companies in this area. 

The machine room contains a stainless 
steel padder donated by Morrison Ma- 
chine Co of Paterson; one piece goods 
measuring and inspection machine, do- 
nated by Hermas Machine Co of Haw- 
thorne; one stainless steel Ten-Co continu- 
ous-dyeing machine donated by Dr 
Nazzaro of American Textile Finishing 
Co. of Paterson; one Nadeau handloom, 
weaving carpets; one intermediate Cromp- 
ton and Knowles worsted loom; one C 
and K Gem gingham loom; one French 
3-color model printing machine donated 
by Interchemical Corporation, Textile 
Colors Division, of Hawthorne, and a 
print strike-off machine donated by Wald- 
rich Co of Delawanna, N J. 


Two new courses are being added this 
fall to the day and evening textile 
courses. One is on Yarn and Cloth Manu- 
facture, and the other is Fabric Design 
and Color. Other courses given at the 
college are Raw Materials; Orientation in 
Textiles; Textile Chemistry; Identification, 
Analysis and Testing; Dyeing, Printing 
and Finishing. Registration for the fall 
term is now taking place. 


@ $18,000 in Scholarships 
Awarded by NETF 


On June Ist nine high school graduates, 
Class of 1953, were awarded 4-year New 
England Textile Foundation scholarships 
valued at $2000 each, according to 
NETF headquarters at Providence, R I. 
Winning students were highest scorers 
in an aptitude test given by the College 
Entrance Examination Board in March 
of this year. 


The list of winners includes one young 
woman, Miss Barbara A Staron, New 
Bedford, Mass, who ‘will attend New 
Bedford Textile Institute. Also scheduled 
to attend NBTI is William E Giblin, New 
Bedford. Other award-winners, all of 
whom have expressed the intention to 
enter Lowell Technological Institute, 
Lowell, Mass, are David M Hannon, An- 
dover, Mass; Paul Daniel Donovan, North 
Andover, Mass; Leonard Lifland, Brook- 
lyn, N Y; Hyman Cohen, Brooklyn, N Y; 
Albert J Weil, New York, N Y; Henry 
B Mason and James B Devine, both of 
Lowell, Mass. 
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e Interchem Scholarships 
Interchemical Corporation has estab- 
lished scholarships at six liberal arts and 
technical colleges, which, when in full 
operation, will provide scholarship funds 
of $1,000 at the colleges for awards to 
science students in their junior and 
senior years. The program will begin 
during the 1953-54 academic year with 
funds of $500 for awards to juniors. 


Colleges where scholarships will be 
awarded are Case Institute of Technology, 
Clemson Agricultural College, Illinois In- 
stitute of Technology, Lowell Technologi- 
cal Institute, Polytechnic Institute of 
Brooklyn and Rutgers University. 


e NYU Offers Course in 
Modern Fibers 


A comprehensive survey of modern 
fibers, such as Orlon, dynel, Dacron, Actri- 
lan, fiberglas, nylon and Vicara will be 
given in a fall course to be offered by 
New York University’s Division of Gen- 
eral Education. 


Ira Zane textile engineer and designer, 
stylist, and production analyst for the 
United Merchants Industrial Fabrics Di- 
vision of the Davis Mills Corporation, 
will be the instructor for “The New Syn- 
thetics: Man-Made Fibers.” 


The adult evening study course is to be 
conducted from 8:10 to 9:55 pm on 
Mondays, September 28 to December 14. 


Mr Zane will also instruct a new 
“Seminar in Man-Made Fibers” to be 
offered in the Spring 1954 term. The 
seminar will have a limited enrollment of 
25 technically qualified persons from the 


‘textile field who are concerned with the 


properties and production problems of 
the raw fibers. 


Registration for the fall course is being 
conducted by the NYU Division of Gen- 
eral Education, 3 Washington Square 
North, New York, N Y. 


@ Coats & Clark Inc Fellowships 

“To encourage research and to stimu- 
late an interest in technical training to 
supply the need for scientifically trained 
personnel for the thread industry of the 
United States,” Coats & Clark Inc has 
made available three additional Fellow- 
ships for graduate and research in the 
field of textile technology at the Massa- 
chusetts Institute of Technology. Holders 
of bachelor’s degrees in Chemical Engi- 
neering and other fields of engineering or 
science from approved schools are eligible. 
Each Fellowship carries an award of $1800 
per academic year. 

Inquiries should be sent to the Dean 
of the Graduate School at MIT. 
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